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subterranean zone; radially expanding at least one of the solid tufciulars and perforated tubulars within the 
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external to the primary solid tubulars and perforated tubulars; sealing off an annular region within at least 
one of the perforated tubulars; and injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the pi^oratsd 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

This application is a continuation-in-part of U.S. patent application serial number 
5 09/969,922, attorney docket number 25791.69. filed on 10/3/2001. that was a 
continuation-in-part of U.S. patent appBcation serial number 09/440.338. attomey 
dod^et number 25791.9.02. fflsd on 11/15/1999, that issued as U.S. Patent No. 
6.328.113, that claimed benefit of the filing date of U.S. provteionai patent 
application serial number 60/108,558. attorney docl(et number 25791.9, fHed on 
10 11/16/1 998, the disdosures of which are incorporated herein by referanoe. 

The present application is related to the following: (1) U.S. patent application serial no. 
09/454.139. attomey docket no. 25791.03.02. filed on 12/3/1999, (2) U.S. patent 
appiication serial no. 09/510.913. attomey docket no. 25791.7.02. filed on 2/23/2000, 

15 (3) U.S. patent appllcatibn seridi no. 09/502,350, attomey docket no. 25791 3 02. filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440,336, attomey docket no. 
25791.9.02, filed on 11/15/1999, (5) U.S. patent application serial no. 09/523.460, 
attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512,895. attomey dodcet no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 appiication serial no. 09/511,941. attomey docket no. 2579116.02, filed on 2/24/2000. 
(8) U.S. patent appiicafion serial no. 09/588.946, attomey docket no. 25791.17.02, filed 
on 6/7/2000. (9) U.S. patent application serial no. 09^9.122. attonwy docket no. 
25791.23.02. filed on 4/26/2000, (10) PCT patent application serial no. 
PCTAJSOQ/18635, attomey docket no. 25791 J25.02. filed , on 7/9/2000. (11) U.S. 

25 provistonal patent appBcation serial no. 60/1 62,671 , attomey docket no. 25791 .27. filed 
on 11/1/1999, (12) U.S. provisioral patent application serial no. 60/154,047. attomey 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provistonal patent appHcation serial 
no. 60/159,082. attomey docket no. 25791.34. filed on 10/12/1999. (14) U.S; 
' provistonal patent appttoation serial no. 6(^159,039, attomey docket no. 25791.36, filed 

30 on 10/12/1999. (15) U.S. provisiOTd! patent appDcation serial no. 60/159,033, attomey 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provistonal patent application serial 
no. 60/212,359, attorney docket no. 25791.38. flted on 6/19/^)00. (17) U.S, provistonal 
patent application serial no. 60/165^8, attomey docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provisional patent appitoatton serial no. 60/221.443. attomey 
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docket no. 25791.45. filed on 7/28/2000. (19) UiS. provisional patent application serial 
no. aw>21 ,645. attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638. attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provislonal patent appficatton serial no. 60/237.334. attorney 
5 docket no. 25791.48. filed on 10^/2000. (22) U.S. provisional patent application serial 
no. 60/270.007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262.434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, previskxial patent appBcatkxi serial no. 60/259,486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. pruvistonal patent application serial 

10 no. 60/303,740. attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313.453. attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985. attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisfonal patent application serial 
no. 60/3318.386. attorney dodtet no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent application serial no. 09^69,922, attoniey docket no. 25791.69, filed on 
10/3/2001, the disctosures of wtiich are Incorporated herein by reference. 

Background of the Invention 

This invention relates generally to oil and gas exploration, and in particular to isolating 
20 certain subterranean zones to facilitate ofl »id gas exploratkm. 

During oil exploraHon, a weDbore typically traverses a number of zones within a 
subterranean formation. Some of these subterranecm zones wni produce oil and gas, 
whHe others wHI.not.. Further. It is often necessary to isolato subtenanean zones from 
25 one anottier in order to fadtitata the axptoration for and production <rf oi and gas. 
Existing methods fbr isolating subtenanean productkm zones in order to facilitate ttie 
exploratkm for and productkm of oil and gas are complex and expensive. 

The present inventhm is directed to overcoming one or mote of ttie Hmttattons of the 
30 exiting processes 1v berating subtenanean zones during oil and gas exptoratkm. 

Summary of the Invention 

According to one aspect of the present Invention, an apparatus is provided that 
includes a zonal isolatkxi assembly including: one or mom solid tubular menrdiers. each 



2 



solid tubular member including one or more external seals, one or more paforated 
tubular mernbers coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling, the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubiJar members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rata within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperaturs sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control vah^es. At least one of the solid tubular members and the perforated 

15 tubular members are fbniied by a radial expansion process performed within the 
wellbore. 

AcoDTding to another aspect of the present Invention, a method of isolating a first 
sirt)terranean zone from a second subtenianean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the vmiibore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within Bie vmllbore. the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbora. fluidldy coupling the perforated tubutars and the solid tubutars, 

25 preventing the passage of fluids from the first subterranean zme to the second • 
subterranean zone wttMn the wellbore external to the solid tubulars and perforated 
lubuiars, monitoring the operating temperatures, pressures, and flow rates within one 
or mors of the perforated tubulars, and cmtrolling the flow of fluidic materials, through 
the perforated tutxilars as a function of tt)e nSonitored operating temperaturas, 

30 pressures, and flow rates. . 

According to another aspect of the present Invention, a method of extracting materials 
from a prodi»ng subten^nean zone in a wellbore, at least a portion of the wellbore 
including a ca^ng. is provided that includes positioning one or moris solid tubulars 
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withm the wellbofe, positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore» fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tiAulare 
5 with the solid tubulars, fhjididy Isdating the producing subtenanean zone fronri at least 
one other subtenanean zone within the weDbore, fluididy coupling at least one of the 
perforated tubulars with ttie produdng subtenwean zone, monitoring the operating 
temperatures, pressures, and flow rates wjthin one or more of the perforated tubulars. 
and controfling the flow of fiuidic materials through the perforated tubulars as a function 
10 of the monitored q^wrating temperatures, pressures, and flow rates. 

According to aiiother aspect of the present Invention, a systenn for isolating a first 
subtenanean zone from a second subtemnean zone in a wellbore is provided that 
tndudes means fa* positioning one or mora solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subterranean, zone, means for positioning one or more 
perforated tubulars within the wellbore, the perfected tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wettbore. means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the flrst 

20 subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, nr^ns for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for controlling the flow of fluidic materiats through the perforated tubulars as 
a function of the monitored operating temperature, pressures, and flow rates. 

25 

Acoonfing to another asped cS the pre^nt invention, a system for extracHng materials 
from a produdng subtenanean zone in 9 weDbbre, at least a portion of the wellbore 
induding a casir^. povided ttot indudes nrteans for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubuiara 
30 within the wellbore, the perforated tubuiara traveraing the produdng subterranean 
zone, means for radially expanding at least one of the soOd tubuiara and the perforated 
tubulars within the wellbore. means for fluididy coupling the solid tubuiara with the 
casing, means for fluididy coupUng the perforated tubulars with the soGd tulwlare, 
means for fluididy isolating the produdng subterranean zone from at least one other 
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subterranean zone within the wellbore, means for fluidicly coupling at least one of the 
perfbratdd tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for oontrolling the flow of fluidic materials through the perforated 
5 tubulars as a function of the monitored operating tmiperatures, pressures, and flow 
rates. 

Aooording to another aspect of the present invention, an apparatus is provide that 
includes a zonal isolation assembly including: one or nK>re solid tubular members, each 

10 solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular numbers, 
and one or more solid tubular liners coupled to the Inferior surfaces of one or more of 
the perforated tubular merTtf)er8 for sealing at least some of the radial passages of the 
perforated tubular memtiers, and a shoe coupled to the zonal isolation assembly. At 

IS least one of the solid tutxiiar meml)ers and the perforated tubular members are fonried 
by a radial expar^ion process performed within the welibore, and the solid tubular 
linejB are formed by A radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 suMenanean zona from a second subterranean zone in a wellbore is provided that 
bidudes positioning one or more Mild tubulars within the wellbore, the ^Id hibulars 
traverBlng the first subterranean zone, positioning one or more perforated tubulars 
each Including one or mom radiaj passages within the wellbore, the perforated tut)ulars 
trsversing the second subterranean zone, radial^ expanding at least one of the solid 
25 tubulars and prorated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the first 
* subtenanean zone to the seoond subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars* positioning one or rnm solid tubular 
Oners within the interior of one or more of the perforated tubulars, and radiafly 
30 expanding and pl^tically defomiing the solid tubular liners within the interior of one or 
mors of the perforated tubutars to fluidicly seal at least some of the radial passage of 
the perforated tubulars. 
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According to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone in a wellt>ore, at least a portion of the welltxm 
including a casing, is provided that includes positioning one or more solid tubulars 
within the wellbore, positionirq one of more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at Idast one of the solid tubulars and 
the perforated tubulars wHhin Ihe wellbore. fhiidicly coupling the solid tubulars with the 
casfrig, fluldidy coupling the perforated tubulars with the solid tubuiars» fluididy 
Isolating the producing subtenanean zone from at least one other subterranean zone 
10 vAUn the welbore. fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubular liners wittiln the 
Interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tid)ulars to fluidtGly seal at least sonoe of the radial passages of the perforated tubulars. 

15 

Aoconfing to anotter aspect of the f^esent invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the soBd 
tubulars traversing the fvst subterranean zone, means for positioning one or more 

20 perforated tubulars each induding one or rnore radial passages within 

perfbrated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the soOd tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
ixeventing the passage of fluids from the first subterranean zone to the second 

25 siditenanean zone within the wellbore exterr^al to the primary sdid tubutars and 
perforated tubuters, means for positioning one or more sdld tubular liners wHMn the 
mterior of one or more of the perforated tubulars, and means for radially expandlhg and 
plastically deforming the solid tubular liners within the interior of one cm* more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

Aocordlr^ to another aspect of the present Invention, a system for extracting materials 
from a produdng subterrariean zone In a wellbore, at least a portion of the wellbore 
including a casing, is provided that indudes means for (»srtioning one or more solid 

6 



tububrs within the wellbore, means for positioning one or mm perforated tubulars 
each induding one or nDore rad»l passages witl^in the wellbordt the perforated tubulars 
traversing the producing subterranean zone, means for radiaity expanding at ieast one 
of the solid tubulars and the perforated tubulars withh thd wellborB, means for fluidiciy 
5 oou[ding the solid tubulars with the casing, means for fluidiciy coupling the perforated 
tubulars with the soHd tubulars, means for fluididy isolating the producir^ subterranean 
zone from at least one other subtenraneari zone within the weftbore, means for fluidiciy 
obupiing at least one of the perforated tubulars with the producing subterranean zone» 
means for positioning one or more solid tubular liners within the interior of one or wore 
10 of the perforated tubulars. and means for radially expanding and plastically deforming 
the solid tubular liners within the interior of one or mors of the perforated tubulars to 
fluidiciy seal at least some of the radial passages of the perforated tubulars. 

Acoording to another aspect of the present invention, an apparatus is provided that 
is includes a zonal isolation assembly including: one or more solid tubular memt>ers. each 
solid tubular member Including one or more external seals, one or nx^ra perforated 
tubular members each Including radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation asserr^. 

Acoording to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second sCAtenranean zone h a weHbore Is provided that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 

25 fraveirsing the first subterrartean zone, positioning one ormore perforated tubulars 
each including one or nrtore radial passages witttin the weDbora, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars vi^in the wellbore. fluididy coupling the perforated 
tut>uldrs and the prvnary solid tutnjiars. preventing the passage of fluids from the first 

30 subtenanean zone to the second subterranean zone within the v^lbore external to the 
prirhary solid tubulars and perforated tubulars. sealing off an annular regies within at 
least one of the perforated tubuteirs. and injecting a hardenable fluidic sealing material 
into the sealed annular ragions of the perforated tubulars to seal off at least some of 
the radial pas»ges of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing 8ut)terranean zone in a wellbore» at least a portton of the wellt>ore 
including a casing, is provided that includes positioning one or more solid tutnjiars 
5 ym\\t\ the wellbore, positioning one or rinore perforated tubulars each including one or 
more radial passage within the weHt>ore. the perforated tubulars traversing the 
producing subterranean zone, radialiy expanding at least one of the solid tubulars and 
the perforated tubulars within the welibors, fluldidy cou|riing the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 

10 isolating the producing subterranean zone from at least one other subtenranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, sealing off an annular ragion within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealtog material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

According to another aspect of the present Invention, a system for isolating a first 
subtertariean zone from a second subterranean zone in a wellbore is provided that 
includes rnsans for positioning one or more solid tubulars within the wellbore, the solid 

20 hri>ulars traversing the first subterranean zorte, means for . positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tobulars and perfected tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars* means for 

25 prevmting the |»ssage of fluids from the first sutsterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for sealing off an annular region within at least one of the 
perforated tubuters. and means for irijecting a hadenaUe fluidic sealing material Into 
the seated annutsa* reglor^ of the perforated tubulars to seal off at teast some of the 

30 radtel passa^ of the perforated tubuters. 

According to another aspect of the present Invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at lea^ a portton of the W8lltx>re 
Including a casing, is provided that indudes mear^ for positioning one or more soIkJ 
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tubulars within the vvellbore, means (or positioning one or more perforated tubulars 
each indudtng one or more radial passages within the welibore, the perfprated tubulars 
traversing the productng subterranean zone, means for Fadiatly expanding at least or^e 
of the solid tubulars and the perforated tubulars v^in the welibore, means for fluididy 

5 coupling the solid tububni with the caising, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subtenranean 
zone from at least one other subterranean zone within the wiailbore, means for fluididy 
coupling at least one of Oie perforated tubulars with the produdng subterranean zone, 
means for sealing off an annular region within at leait one of the perforated tubulars, 

10 and means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the peiforated tubulars to seal off at least some of the radiid passages of the 
perforated tubulars. 

According to another aspect of the present invmtion. an apparatus is provided that 
15 includes a zonal isolation assembly positioned within a wellt>ore that traverses a 
subterranean formation including: one or more solid tubular n^embers, each solid 
tubular member indudkig one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular rnembers are fbmhed by a radial expamsion process perfcmned within the 
welibore, and at least one of the perforated tubular members are radially expanded into 
intimate contad with the subterranean fbrmatiori. 

According to another asped of the present bwentton, a m^hod df isolating a first 
25 subtenranean zone from a second subterranean zone in a welibore is provided that 
includes positioniiig one or mors solid tubulars within 4ie wellt)pre. the solid tubulars 
traverslftg the first subterranean zone, petitioning one or more, perforated tubulars 
within the welibore each including one ornrxHe radial passages, the perforated tubulars 
traversing the second subtenranean zone, radially e)0anding at least one of the primary 
30 sou tubulars and perforated tubulars within the welibore. radblly expanding at least 
one of the perforated tububrs into intimate oontad with the seoorxJ sutrterranean zone, 
fluididy coupling the perforated tubulars and the soDd tubulars, and preventing the 
passage of fluids from tlie first subterranean zone to the second subterranean zone 
within the welibore external to the solid tubulars and perforated tubulars. 



AGcortling to another aspect of the present invention, a method of extracting materials 
from a producing subtarranean zone In a wellbore» at least a portion of the wejltwre 
including a casing, is pn>vided that includes positioning one or more solid tubulars 
5 within the vv8Dt)ore, positioning one or more perforated tubulars within the welltxm 
each inclu(fing one or more radial passages, the perforated tubulars traversing the 
producing subterranean mm, radially expanding at least one of the solid tubulars and 
the perforated tubuiars within the wellbore, radially expanding at least one of the 
perforated tubulars Into intimate contact with the producing subterranean zone, fluididy 
10 coupflng the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluididy Isolating the produdng subterranean zone from at least 
one other subterranean zone within the wetlbore, and fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

15 According to another asped of the present invention, a system for Isolating a first 
subterranean zone from a second subtenBnean zone in a wellbore is provided ttiat 
includes means for positioning one or more solid tubulars within the wellt>ore, the solid 
tubulars traversing the first subterranean zone, means for pp^ioning one or more 
perforated tubulars witMn the wellbore each induding one or more radial passages, the 

20 perfbratad tubulars traversing the secorul subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubuiars within the wellbore. 
rvieans for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subterranean zone, means for flutdidy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of flidds from the 

25 first subterranean zor^ to the SMond subterranean zone within the wellbore external to 
the soOd tubutars md perfected tubulars. 

Acavding to another a^)ect of the present inventton, a system for extracting materials 
from a produdng subtenranean zone in a wellbore, at least a portion of the wellbore 
30 induding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
witiiin tt^ wedbore each induding one or more radial openings, the perforated tubulars 
traversing the produdng si^nranean zone, nr^eans for radially eocpanding at least one 
of the sbDd tobulars and tiie perforated tububrs within the weilt>6re, means for radially 
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expanding at least one of the peribrated tubulars into intimate contact with the 
producing subterranean zone, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the produdng subterranean zone from at least one other 
5 subterranean zone within the wellbore. and means for fluididy coupling at least one of 
the perforated tubutars with the produdng subtenanean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean formation and Indudes a perforated wellbore casing, including: one or 
more sdid tubular members, each solid tubular memt)er induding one or mora external 
seals, one or mors perforated tubular members coupled to the sdld tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perfbraited titular memt)ers are fomned by a radial expansibri 

15 process (»rformed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perfected wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning one or mors solid tubulars within the wellbore, ttie solid tubiArs 
traversing the first subterranean zone, positioning one or more perforated tiAulars 
witNn the wellbore each bndudlng one or more radial passageSt the perforated tubulars 
25 ' traversing the second subterranean zone, radial^ ascending at least one of the primary 
sdid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tut>uiar5 into intimate contact with the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 wellbore external to the sdid tubulars and perforated tubulars. 

According to artother aspect of the present invention, a method of extracting mater^ls 
from a produdng subterranean zone In a Wellbore* at least a portion of tha v^llbore 
inducing a casing and a perforated casing that traverses, the produdng subterranean 
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zone, is provided that includes positioning one or more solid tubulars within the 
wellbore, positioning one or nrK>re perforated tutHJIars witliin the welibore each including 
one or nfiore racfial passages, the perforated tubutars tnaversing the producing 
subterranean zone, radially expanding at least one of the solid tubutars and the 

5 perforated tubulars wittiln the welibore, radially expariding at least one of the perforated 
tubulars into irrtimate oontact with the perforated casing, fluldldy coupDng the solid 
tubulars vnth the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy Isolating the producing subterranean zone from at least one other 
subterranean zone within the welibore. and fluididy coupling at least one of the 

10 perforated tubulars with the produdng subtenanean zone; 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subtenanean zone in a welibore that Includes a 
perforated casing that traverses the second subtenanean zone, is provided that 

15 indudes noeans for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zor>e, means for positioning one or more 
perforated tubulars within the welibore each indudirig one or more radial passages, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 

20 means for radially expanding at least one of the perforated tubulars into' intimate 
contact with the perforated casir)g, means for fluididy coupling the perforated tubulars 
and the solid tubulars, and nraans for preventing the passage of fluids from Hie first 
subterranean zone to the second subtenranean zone within the welibore extemal to the 
solid tubulars and perforated tubulars. 

25 

AccOTjing to another aspect of the preserit inventton. a system for extracting materials 
' from a produdng subterranean zone in a welibore, at least a portton of the weDbore 
Induding a casing and a perforated casing that traverses the producing sut^rranean 
zone, that indudes means for posittoning one or wore solid tubulars within the 
30 welibore. rnear^ for positi(yilng one or more perforated tubulars within the welBxxe 
each Induding one or more radial openings, the perforated tubulars traversing the 
produdng sid)terTanean zone, means for radially expanding at least one of the solid 
tubulars artd the perforated tubulars within the welibore, means for radiaOy exparxiing 
at least one of the perforated tubulars into intimate contact with the perforated casing. 
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means for fluldicly ooupling the solid tubulars with the casing, means for fluldlcly 
coupling the perforated tubulars with the solid tutHilars, means for fluididy isolating the 
producing subtenranean zone from at least one other subterranean zone within the 
wellbore. and means for fliddidy ooupling at teast one of the perforated tubulars with 
5 the producing subterranean zone. 

Aooordir>g to another aspect of the present invention, an apparatus is provided that 
includes a zonial isolation assembly Including: one or more solid tubular members, each 
soRd tubular member including one or more external seate, one or more perforated 

10 tubular members each including radial passages coupled to the solid tubular members, 
and one or more perforated tubular jlners each including one or more radial passages 
coupled to the Interior surfaces of one or mors of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the scriid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process perforn>ed within the wellbore, and the perforated tubular liners are formed by 
a radial expansion process performed within the wellbore. 

According to anottier aspect of the present Invention, a method of Isdating a first 
subtenar^an zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or nnore solid tubulars within tte wellbore, the solid tutxilars 
traversing the first subtenranean zone, po^'oning one or more perforated tubulars 
each including one or nrK)re radial passages within the wellbore, ttie perforated tubulars 
traversing the second subterranean zone, radialty mpanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluldiciy coupling the perfbrated 

25 tubidars and the prbmary solid tubulars, preventirig the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore e)demal to the 
primary solid tubulars and perforated tubidars, positioning one or more perforated 
tubular lir>ers within the interior of one or rTK>rB of tte perforated Uibulars, and radially 
expanding and plastically defbnning the perforated tubidar Oners within the intertor of 

3D one or more of the perforated tidHilars. 

According to another aspect of the present Invention, a method of extracting nriaterials 
from a producing subterrarvean zone in a wellbore, at least a portion of the welltx)re 
irn^uding a cceing. is provided that includes positioning one or more soDd tubulars 
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within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tut)ulars traversing the 
producing subterranean zone, radiajly expanding at least one of the soBd tut>utars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
5 casing, fluididy coupDng the perforated tubulars with the soEd tubulars, fluklicly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more perforated tubular ilrmrs within 
the Interior of one or more of the perforated tubulars, and radially expanding and 
10 plastically deforming the perforated tubular Kners within the interior of one or more of 
the perforated tubulars. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zme in a wellbore is provided that 

15 includes means for positioning one or more sdid tubulars v^in the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second, subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulara within the wallbora, 

20 means for fluididy coupling the p^fbrated tubidars and the solid tubulars, means for 
preventing the passage of fluids from the first ^terranean zone to the second 
subtenanean zone within the wellbora external to the primary solid tubulars and 
perforated tubulara, means for poslfioning one or more perforated tubular Ibiera within 
the interior of one or mora of the perforated tubulars, and means for radiaDy expanding 

25 and plasticaDy delbmning the perforated tububr liners within the interior of one or more 
of the perforated tubulara. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a weDbore. at least a portion of the wellbore 
30 Induding a casing, is provided that includes rraans for positioning one or more solid 
tubulara within the wellbore, means for positioning one or mora perforated tubulara 
each induding one or more radial passages within the wellbore, the perforated tubulara 
traversing the produdng subtenanean zone, means for radially expanding at least one 
of the solid tubulara and the perforated tubulars within the wellbore, means for fluididy 
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ooupKng the solid ttibulare with the casing, means for fluididy coupling the perforated 
tutnjiars with the solijd tubuiars, means for flindidy isolating the producing subterranean 
zone from at least me other subtenanean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zonOt 
5 means for positioning one or more perforated tubular liners within the intertor of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
defomtlng the perforated tubular liners within the intendr of one or more of the 
perforated tubulars. 

10 • According to another aspect of the present invention, an apparatus is pro\*led that 
Indudes a 23nal isolation assembly Including: one or more solid tubular members, each 
solid tubular member includir^ one or more external seals, two or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and one or more one-way valves for controilably fluididy coupling the perforated 

15 tubular manbers. and a shoe coupled to the zonal Isolation assembly. At least one of 
the solkl tubular members and the perforated tubular members are formed by a radial 
expansion process performed witMn the w^lbore. 

According to awther aspect of the present invention, a method of Isolating a first 
20 subtenanean zone from a second subtenanean rone having a plurality of produdng' 
zones In a wellbore is provided that indudes positioning one or more solid tubulars 
witNn the wellbore, the solid tubulars traversing the first subtenanean. zone, positioning 
(wo or more perforated tubulars each induding one or more radial passages within the 
weBbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the sdHd tubulars and perforated tubulars within the weltbbre, 
fluididy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore external to the prinr^ solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng zones that has not been 
30 depleted to one of the pnxJudng zones that has been depleted. 

According to another aspect cl the present invention, a method of extrading materials 
from a wellbore having a plurality of produdng subtenanean zones, at least a portion of 
the wellbore induding a casing, is provided that indudM positioning one or mora solM 
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tubulars within the wellbore, positioning two or more perforated tubulara each including 
one or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenranean zones, radially expanding at least one of the soKd tubulars and 
the perforated tubulars within the wellbbfe, fluidlcly coupling the solid tubulars with the 
5 casing, fluididy cbupTmg the perforated tubulars v^th the solid tubulars. fluldidy 
isolating the producing subterranean zone from at least one other subtenrar^n zone 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone, preventing fluids from passing from one of the produdng 
zones that has not been depletsd to one of the produdng zones that has been 
10 depleted. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones In a wellbore Is provided that Indudes means for positioning one or nnore solid 

, 15 tubulars within the wellbore, tl^ solid tubulars traversing the first subterranean zone, 
meahs for positioning one or more perforated tubulars each Indudlng one or more 
radial passages within the wellbore. tHe perforated tubulars traversing the second 
subtmranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids frmt the first 
subtenranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tut>ular Bners within the interior of one or more of the perforated tubulars, 
and means for prayanting fluids from passir^ from one of the producing zones that has 

25 not been depleted to one of the produdng zones that has bMn depleted. 

According to another asped of the present Invention, a system for extracting materials 
from a plurality of produdng subtenranean zones in a wenbors, at least a portion of the 
weHbore induding ^ casing, is provMed that indudw means for positioning one or 
30 more solid tubulars wittiln the weiibore, means for portioning one or more perforated 
tubulars each Induding one or more radial passages within the weHbore, the perforated 
tubulars traversing the produdng subterranean'zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars wHhin the wellbore. means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubuiars with the solid tubulars. means for flutdidy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluididy oouplirqi at least one of the perforated tubuiars with the producing 
subterranean zeme, tveans for positioning one or more perforated tubuter ibiers within 
5 the interior of one or more of the perforated tubuiars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

Acconiing to mother aspect of the present invention, an apparatus for extracting 
10 geothermal energy from a subterranean formation containing a source of geothermal 
energy is provided that includes a zoral isolation assembly positioned within the 
subterranean fomiation including: one or more solid tubular members, each solid 
tubular member Including one or more extemal seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each Including one or more radial passages 
coupled to the Interior surfaces of one or more of the perforated tutiuiar members, and 
a shoe coupled to the zonal isolation assembly. At least dne of the solid tubular 
members and the perforated tubular members are fomned by a radial expansion 
[TOcess peifomied within the welibore. 

20 

According to another aspect of the present invention, a metiiod of IsolaUng a first 
subterranean zone frcNm a second subterranean zone including a source of geothennal 
energy In a wellbore is provided that includes poslttonir^ one or more solid tubuiars 
wHMn ttie wsHbore, the solid tubiiars traversing the first subterranean zone, positioning 

25 one or more perforated tubuiars each including one or more radial p^sages within the 
wellbore. the perforated tubuiars trafversirig the second subterranean zone, radially 
expanding at least one of the solkl tubuiars and perforated tubuiars within the wellbore, 
fluidiciy coupling the perforated tubuiars and the primary solid tubuiars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within ttte wellbore extemal to the primary solid tubuiars and perforated tubuiars. 
positioning om or more perforated tubular Oners wltiiin ttie Interior of one or nriore of 
the perforated tubuiars. and radtelly expanding and plastically deforming the perforated 
tubular Bners wfthin Uie interior of one or more of the perforated tubuiars. 
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Acoording to another aspc^ct of the present invention/ a method of extracting 
gedlhennal energy from a subterranean geothermal zone in a welibore. at least a 
portion of the welibore including a casing, is provided that includes positioning one or 
more soDd tubulars within the welibore. positioning one or nK>re perforated tubulars 
5 each including one or more radial passages within the welibore, the perfonsited tubulars 
traversing the siAterranean geothennai zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the welibore, flukiicly coupling the solid 
tubulars with the casing, fluidicly coupling the perforated tubulars with the solid 
tubulars, fluidicly Isotating the subten^nean geothemnal zone from at least one other 
10 subterranean zone within the welibore, and fluididy coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 

According to another aspect of the present invention, a system for isotating a first 
subterranean zone fmm a second geothermal subterranean zone in a welibore is 

15 provided that includes means for positioning one or more solid tubulars within the 
welibore, the solid * tubulars traversing the first subtenanean zone, means for 
positioning one or more perfcxated tubulars each including one or more radial 
passages within the welibore, the perforated tubulars traversing the second geothennal 
subteiranaan zona, means for radially expanding at least one of the solid tubulars arid 

20 perforated tubulars within the weUbore, means for fluidicly coupling the perforated 
tubulars and the soM tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothenmal sublennanean zone within the 
wellbors external to the primary solid tubulars and perforated tubulars. 

25 * According to another aspect of the present invention, a system for extracting 
geothennal energy from a subterranean geothennal zone iri a welibore, at least a 
portion of the weHbore fnduding a casing. Is : provided that Includes means for 
posOioning one or more solid tubulars within the welibore, means for positioning one or 
mors perforated tubulars eadi including one or more radial passage within the 

30 welbore, tha perforated tubulars traversing the subterrar>ean geothermal zone, nrieans 
for radially expanding at teast one of the solid tubulars and the perforated tubulars 
within the welibore, means for fluldidy coupling the sofid tut>ulars vA\h the casing, 
means for fluidicly coupling the perforated tutujiars with th» solid tutnilars. nneans for 
fiuidiciy Isotating the subterranean geotherrrai zone from at least one other 
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subterranean zone within the weilbore, and means for fluididy coiqpUng at least one of 
the pwfbrated tubulars with the subterranean geoihermal zone. 

Acoordlng to another aspect of the present invention, an apparatus is provided that 
5 Indudes a zonal Isolatioh a5S6mt>ly including: one or more solid tubular mernbers. each 
solid tubular member including one or more external seals, ona or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular nr>embers, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fonned by a radial 
10 • expansion process perfomned within the weilbore, and the radial passage of at least 
one of the perforated tubular men^rs are cleaned by further radial expansion of the 
perforated tubular numbers within the weilbore. 

According to arK)ther aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a weilbore is pmvided that 
includes positioning one or more solid tubulars within the weHbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the weilbore each including one or more radial passages, the perteated tubulars 
traversing ttie second subterranean zone, radially expanding at least one of the primary 
20 soHd tubulars and perforated tubulars within the welbore, fluididy. coupling the 
peffmted tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean sme to the second subterranean zone vvlthin me weilbore mtemal to 
the solid tubulars and perforated tubulars, and deaning materials ftom the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tutujlars within the weilbore. 

According to another aspect of the present inventibn, a method of extracting materials 
from a produdng subterranean zone in a weilbore, at least a portbn df the weilbore 
indudtng a casing, is provided that includes positioning one or more sdid tutnitars 
30 within the weilbore, positioning one or nnore prorated tubulars within the weilbore 
ead> including one or nrx>re radial passages, the i^rforated tubulars traversing the 
pmdudr>g subtenanean zone, radialiy expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore^ fluididy coupling the solid tubutars with ttie 
casing, fluididy coupling the perforated tubulars with the soHd tubulars, fluidlcly 
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isolating the producing subterranean zone from at least me other subtenanean zone 
• within the wellbore, fluidicly coupling at least orte of the perforated tubulars with the 
prodi^ng subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the peffbrated tubulars wilMn the wetlbore. 

According to another aspect of the present Invention, a system for isolating a first 
subtenanean zone from a second $id>terFanean zone in a weilbore is provided that 

10 Includes means for positioning one or more solid tubulars within the weilbore, the solid 
tubulars traversing the first subterrar^n zone, means for positioning one or more 
perforated tubulars within the welltx>re each including one or more radial passages, the 
perforated tubulars traversir^ the second subterranean zone, means for radially 
expanding at least one of the solid tubulars arnl perforated tubulars within the v^lbore, 

15 means for fluldiciy coupling the perforated tubulars and the solid tubule, means for 
preventing the passage of fluids fnm the first subtenrari^n zone to the second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passs^s cS at least one of 
the perfbnited tubulars by further radial expansion of the perforated tubulars within the 

20 weHbore. 

According to another aspect of the present Invention, a system for extracting materials 
from a producing subterranean zone in a weDbore, at least a portion of the weDbore 
Including a casing, is provided that Includes means for poslfioning one or more solid 

25 lubcters within the weilbore, means for positioning one or more perforated tubuters 
within the weilbore each including one or nwre radial p^sages, the perforated tubuters 
traversing the producing subterranean zone, rneans for radially expanding at least one 
of the solid tubulars and the perforateid tutiuters within the weilbore. means for fluidicly 
ooupBng the soDd tutmlars with the casing, means for fluidicly coupling the perforated 

30 tubidars with the solid tubulars. means for ftuididy isotating the producing subtenanean 
zor>e from at least one otNir subterranean zx>ne within the welllxxe. nieans for fluidiciy 
couping at least one of the perforated tubulars with the producing 8ut>terranean zone, 
and nrmns for cleaning materials from the radtel passages of at least one of the 
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perforated tubulars by- further radtal expansion of the perforated tUbutars within the 
welibore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross*sectional view Illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wdllbore. 

15 

Fig. 2d is a. cross sectional Illustration of the system of F^. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 Is a cross sectional illustration of an illustrative embodiment of the e)9andable 
20 tubular noembersofthe system of Fig. 2a. 

Fig. 4 Is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandabte tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional Illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b IS a cross sectional Illustration of the expandabte tubular member of Rg. 5a 
after radially expanding and plastically defbmrHng the ends of the expandable bjbular 
30 member. 

Rg. 5c Is a cross sectiondl Illustration of the expandable tubular member of Fig.. 5b 
after forming threaded oonnecticms on the ends of the e)q[>andable tubular member. 
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Fig. 5d is a cross sectional illustration of thd expandat>le tubular memt>er of Fig. 5c 
after coupling sealing memt>ers to the exterior surface of the intennedlate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cfoss-sectlonal illustration of an exemptery embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragn^entary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Rg. 1 . 

Fig. 9 Is a fragmentary cross sectional Illustration of an embodbr^ent of a method for 
15 lining one of the perforated tubular members of the system for isolating subtenanean 
zones of Rg. 1 with a solid tubular liner. 

Rg. 10 Is a fragmentary cross seclior^l Illustration of an embodiment of a nVethod for 
sealing one of the perforated tubular members of the system for Isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic seafing material. 

Rg. 11 is a fragmentary cross secfional illustration of an embodiment of a meltK>d for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Rg. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tid)ular members of the system for isoliating 
subterranean zones of Fig. 1 with a surrounding perforated weilbore casing. 

30 Fig. 13 is a fragmentary cross sectional iUustration of an embodiment a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional Rlustration of an alternative embodiment of the 
system for isolating subten^nean zones of F^. 1 that includes a one-way valve for 
piBvenfing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illi^tration of an attenriative emtxxliment of the 
system for isolating subterranean zones of Rg. 1 in which the system is used to extract 
geothenrnel energy from a subterraneem geothermal zone. 

Detailed Description (rf the Illustrative Embodiments 

10 - M apparati^ and method for Isolating one or more subterranean zones from one or 
more other subterranecffi zones is provided. The apparatus and method pemiits a 
producing zone to be isolated from a nonprodiKjng zone using a combination of soDd 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with conventtonal. well known, production completion 

15 equipment and methods using a series of packers, solid tubing, perforated tubing, and 
sikitng sleeves, which will be inserted into the disctosed apparatus to permit the 
commingling and/or isoiatkni of the subterranean zones from each other. 

Referring to Fig. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subterranean fonmation 115. The subterranean fbmnatlon 115 Includes a number of 
productive and non-productive zones, Including a water zone 120 and a targeted oil 
sand zone 125. During ex|A)ratibn of the subterranean formatton 115, the wellbore 
105 may be extended in a weU known manner to traverse the various productive and 
non*productlve zmes, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodiment, in order to Huldte^ isolate the water :a>ne 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that includes one or more 
sections of soiki casing 135. one or more external seals 140. one or more srotions of 
30 perforated casing 145, one or more intermediate secUons of soDd casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
ftom one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any mntber of conventional commercially available sei^ns 
of solid tubular casing such as, for example, oiffield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various fore^n and domestic steel milis. 

The solid casing 135 is preferably coupled to tte casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventior^l commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 110 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of siich solid casing 1 35. 

15 The solid casirtg 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available propesses^ such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodinient, the send casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preifen^ embodiment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative mibodlment, during the production OKxle of operation, an 
. internal tubular string with various arrangements of packers, perforated tubwig.. sliding 
25 sleeves, and valves may be ertiployed within the apparatus to provide various options 
for oommingBng and isdatmg subterranean zones from each other vAjSIb providing, a 
fluid path to the surface. 

In a particularly prefened enribodiment, the casing 135 is placed into the wellbore 105 
30 by expanding tiie casing 135 In the radial direction Into intimate contact with the interior 
walls of tt)e wellbore 105. The casing 135 ntay be expanded in the radial diraction 
using any number of conventional commerciany available methods. 
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The seals 140 prevent the passage of fluids and other materials writhin the annular 
region 165 between the solid casings 135 and 150 and the welltx>re 105. The seals 
140 may comprise any number of oonventional commercially available sealing 
mat^als suitable for sealing a caslr^g In a wellbore such as. for example, lead, rubber 

5 or epQxy. In a prefened embodiment, the seals 140 comprise Strataiok epoxy materiai 
available from Halliburton Energy Services. The perforated casing 145 permits flukte 
and other materials to pass into and out of the intwior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subtenranean zone within a subterranean fonnation. The perforated 

10 casing 145 may comprise any number of conventional commercially available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tutHJiar casing available from Petroline in Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing' 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline In Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted or solid expandable connectors, in a prefenred embodiment, the perforated 
casing 145 is coupled to the solid casingj 1 35 by expandable solid connectors. 

The perforated casing 145 Is preferably coupled to one or mtxB intermediate soKd 
casings 150. The perforated casing 145 may be coupled to the intermediate soUd 
25 casing ISO using any number of oonventional commerdaliy available processes such 
as, for example, welcfing or expandable solid or slotted connectors. In a preferred 
embodlmsht, the perforated casing 145 is coupled to the intenTtedia[te solid casing 150 
by expandable wlid connectors. 

30 The iast perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
oonventional oommercialty avaifabie processes sudh as. for example, welding or 
expandable solid or slotted connectors. In a preferred embodirnent. the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodiment, the shoe 155 is coupled directly to the last one of the 
Inteimediate soBd cadngs 150. 

5 In a preferred embodiment, the perforated casii^ 145 are positioned within the 
welibore 105 by expanding Vdb perforated casings 145 in a redial direction Into intimate 
contact with the interior waits of the welibore 105. The perforated casings 145 may be 
expanded In a redial direction using any number of conventional convnerdally available 
processes. 

10 

Ttie intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perfbrated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional commefclatly available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. \n 
15 a preferred embodiment, the intemrtediate solid casing ISO comprises dlfleid tubulare 
available from foreign and domestic steel miiis. 

The intermediate solid casing 150 is prefarebly coupled to one or more sections of the 
perforated casing 145. The intenmediate solid casing 150 may t>e coupled to the 
20 perforated casing 145 using any number of conventional comnnerdally available 
processes such as. for example, w^lng» or solid or slotted expandable connectors. In 
a preferred embodiment, the intermediate sdid casing 150 is coupled to the perfbrated 
casing 145 by expandable solid oorviectofs. The intemnediate solid casing 150 may 
comprise a piurefity of such intermediate solid casing 150. 

25 

In a prefanBd embodiment, ttte each intermediate solid casing 150 includes one more 
valve members 170 for controliing the flow of fluids and other materifiris within the 
interior region of the intemiediate casing 150. In an aKemative embodiment, as will be 
recognized by persons having ordhary ddil In the art and the benefit of tlie present 
30 disclosure, during the production mode of operation, an internal tubuter string with 
various arrangements of packers, peribrated tutAig, sliding sleeves, and vahres may be 
enrtptoyed within the apparatus to previde varioi^ options for oommingiing aind teolatlng 
subterranean zones from eadi other while providing a fluid path to the surfiace. 
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In a particularty preferred embodiment, the intem^ediate casing 150 is placed into the 
wellbore 105 by expanding tlrte intermediate casing 150 in the radial dlreotion into . 
intimate contact with the interior walls of the wellbore 105. The intermediate casing 
150 may be expanded in ttie radial direction using any number of conventionai 
5 oommerdaiiy available methods. 

in an aitemative embodiment, one or more of the intermediate solid casings 150 may 
be omitted. In an aitemative preferred embodiment, om or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 • 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exptoration tools may be supported by the show 1 50. The shoe 
150 may oomprise ariy number of conventional commerdaliy available stoes suitable 
fa ine In a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a prefenred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a prefen^ embodiment, the shoe 155 Is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploratipn tools. 

20 In a particularty preferred embodinient. the apparatus 130 includes a plurality of solid 
castftgs 135. a plurality of seals 140. a plurality of perforated casings 145, a pluraiity of 
intenrtediate solid casings 150. and a shoe 155. More generally, the apparatus 130 
rnpy comprise one or more solid casings 135. each with one or more valve members 
160. n perforated casirigs 145, n-1 Intemnediate solid casings. 150. each with one or 

25 more valve members 170, and a shoe 155. 

During operation of the apparatus 130, oO and gas fnay be oontrollably produced from 
the targeted oil sand zone 125 i^ing the peilbrated casings 145. The oil and gas may 
then be transported to a surface locatim using the solid casing 135. The use of 
30 Intsnrodiate solid casings 150 with valve nrmrd^ers 170 pemrrits Isolated sections of the 
zone 125 to be selectively isolated for producHoa The seals 140 permit the ^e 125 
to be fluididy isolated from the zone 120. The seals 140 further permite isolated 
sections of the »ne 125 to be fluididy isolated from each other. In this manrier. the 
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apparatus 130 permits ijnwanted and/or rum-productive subterranean zones to be 
lluididy Isolated. 

in an aHemative embodiment, as wiD be recogni»d by persons having ordinary sicH in 
5 ttie art and also having the ben^t of the present disclosure, during the producflon 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, arKl valves may be empioyied wi0)in the apparatus to 
provide various opttons fdr commingling and isolating subterranean zones firom each 
other while providing a fluid patti to the surfeoe. 

10 

In several altenwtlve emtxxliments. the solid casing 135, the perforated casings 145, 
the intermediate sections of solid casing 150. and/or the solid shoe 155 are radially 
expanded and plastically deformed within the welibore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent application serial no. 09/454.139. attorney docket no. 
25791.03.02. fUed on 12/3/1999, (2) U.S. patent application serial no. 09^10.913. 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent applicaition serial 
no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, <4) U.S. patent 
applcatton serial no. 09/440,338. attorney docket no. 25791.9.02. filed on 11/15/1999. 

20 (5) U.S. patent applicatton serial no. 09/523.460. attomey docket no. 25791.1 1.02. filed 
on 3/10/2000, (6) U.S. patent apptlcatton serial no. 09^12.895. attorney docket no. 
2S791.1ZQ2. filed on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. 
attomey docket no. 25791.16.02. filed on ^24/2000. (8) U.S. patent appiteatkm serial 
no. 09^.946. attomey docket no. 25791.17.02. filed on 6/7/2000. (9) U.S: |}atent 

25 applcatkm serial no. 09/559.122. attomey docket no. 25791.23.02. filed on 4/26/2000. 
(10) PCT patent applkafion serial no. PCT/USOO/18635. attomey docket no. 
25791.25.02. filed on 7/9/2000. (11) U.S. provisional patent applk»tion serial no. 
60/162,671, attomey docket no. 25791.27, fOed on 11/1/1999, (12) U.S. proviskinal 
patent application serial no. 60/154.047, aStamey docket no. 25791.^, fSed on 

30 9/16/1999. (13) U.S. provisional patent apptlcatk>n serial no. 60/159,082, attomey 
docket no. 25791.34. filed on 10/12/1999. (14) U.S. provetonal patent appBcatton serial 
no. 60/159,039. attomey docket no. 25791.36. filed on 10/12/1999, (15) U.S. 
provj8k)n£il patent applicafion serial no. 60/159.033, attomey docket no. 25791.37. filed 
on 10/12/1999, (16) U.S. provistonal patent appUcaSon serial no. 60/212,359. attomey 
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docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165.228, attorney docket no. 25791.39, filed on 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221.443. attorney docket no. 25791.45. filed 
on 7/28/2000, (19) U.S. proviskMial patent application serial no. 60/221,645. attorney 

5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provistonal patent appDcatton serial 
no. 60/233,638. attorney docket no. 25791,47. filed on 9/18/2000, (21) U.S. provisional 
patent applicatton serial no. 60/237,334, attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent application serial 

10 no. 60/262,434, attorney docket no. 25791 .51 , filed on 1/1 7/2001 ; (24) U.S. provisional 
patent applk:ation serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provistonal patent application serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; {2&) U.S. provtebnal patent application serial no. 
60/313,453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial rK). 60/317,985, attorr^y docket no. 2579167, filed on 
9/6/2001 ; (28) U.S. provisional patent application serial no. 60/318,386. attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent appfication serial no. 
09/9e'9,922, attorney docket no. 25791.69, filed on 10/3/2001, the diectosures oT which 
are incorporated hwein by reference. In an exemplary emlxxllment, the radial 

20 dearances between the radially expanded solid casings 135, perforated casings 145, 
intermediate secUons of solid casing 150, and/or the soikJ shoe 155 and the welibm 
105 are eliminated ttiereby eliminating the annulus between the solid casings, the 
perforated casings 145, Uie intermediate secHms of solid casing 150, and/or ttie solid 
shoe 155 and the weObore 1(M5. In this mann«^, ttie optional need for filling the annulus' 

25 with a fBler rhaterial such as, for example, gravel, may be eliminated. 

Referring to Hgs. 2a-2d, an iOustrattve embodiment of a system 200 for isolating . 
subterranean fbnrrations includes a tubular support member 202 that defirws a 
passage 202a. A tubular expanskMi cone 204 that defines a pass^e 204a is coupled 
30 to an end of the tubular support member 202. In an exemplaiy embodiment, the 
tubular expansk>n cone 204 Includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable taibular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surfeK)e 
204b of the tubular expansion oone 204. The f^t expandable tubuiar member 206 
furttier includes an unexpended intermediate portion 206c, another pre«expanded end 

5 206d, and a seafing member 206e coupled to Hie exterior surfece of the unexpended 
Intemnediate portion. In an exempiafy embodiment, the Inside and outside dianrwters of 
the pre-expanded ends. 206a and 206d, of the first expandable tububr member 206 
are greater than the inside and outside diameters of the unexpended intermediate 
portion 206c. An end 206a of a shoe 208 is coupled to the pre<expanded end 206a of 

1 0 - the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b Is coupled 
to the other pre-expanded end 206d of the frst expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 Is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded cmnection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b Is doupled to the other 
end 212c of the tubuiar member 21Z The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c another pre-expanded end 

20 214d, and a seating member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In ari exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubuiar member 
214 are greater than the Inside and outside diameters of the unexpended intermediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that d^es a passage 216b is coupied 
to the other pre-^anded end 214d of the second bxpandable tubular nnember 214 by 
a conventtonal threaded connection. Another end 216c of the siotled tubular member 
216 is coupled to an end 21 8a of a slotted tubuiar member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubuiar member 220 that defines a passage 220b is coupled to the other 
end 218c of the shotted tubuiar member 218. The third expandable tubular memt>er 
220 further includes an unexpend^ intermediate portion 220c another pre-expanded 
end 220d, and a sealing memt>er 220e coupied to the exterior surfece of the 
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unexpended intermediate portion. In an exemplary embpdirnent, the inside and outside 
diameters of the pre-expanded ends. 220d and 220d, of tine third expandable tubular 
mernber 220 are greater than the inside and outside dianrieters of the unexpended 
intermed»te portion 220c. 

5 

An end 222a of a tubular riiember 222 Is threadably coupled to tfie end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the Inside and outside tfameters of the pre-expanded 
10 ends. 206a, 206d. 214a. 214d. 220a and 220d. of the expandable tubular members, 
206. 214. and 220. and the slotted tubular members 210. 212. 216. end 218, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e. 
214e. and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further Include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members. 210. 212. 216. and 218. are 
conventional slotted tubular members having, threaded end connections suites for 
use in an oil or gas well, an underground pipeline, or as a structural support. In several 
altemathre embodiments, the slotted tubular members. 210, 212, 216. and 216 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as, for example, oil, gas and/or water from or into a subterranean formation. 

In an exemplary embodiment, as illustrated In Fig. 2a, the system 200 Is inlttaliy 
positioned in a borehole 224 formed in a subterranean fdrnriatkyn 226 that includes a 
water zone 226a and a targeted pil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical lo horizontal. \n an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a conventional 
manner using, for example, a slip jdnt, or equh^lent device in order to permit upward 
movement of the tidnilar support member and tubular expansicm cone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220, and tubular 

30 members, 210, 212, 216, and 218. 

In an exemplary embodiment, as illustrated in Fig. 2b. a fluidic material 228 Is then 
injected Into the system 200, through the passages. 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204. respectively. 
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In an exeniplary embodiment as illustrated in Fig. 2c, the continued injection of the 
fluidic material 228 through the passages* 202a and 204a, of the tulxilar support 
me(ttf>er 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding, and plastically deforming the expandable tubular member 206 df of the 
tapered external surbce 204b of the tubular expansim cone 204. In particular, the 
intennediate non pre-^anded portim 206c of the expandable tubular member 206 Is 
radially expanded and plastically deformed off of the tapered external surface 204b of 

10 the tubular expansion cone 204* As a result, the sealing membisr 206e engages the 
interior surface of the wellbore casing 104. Ccns^uently, the radially expamted 
intermecflate portion 206c of the expandable tubular member 206 Is thweby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellbore casing 104. * 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plastically defomied and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expanslm cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubuteir support 
member 202. As a result, the second and third expandable tubular members. 214 and 
220, are radially expanded and plastically defonned off of the tapered extemal surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pra- 
exparKled portion 214o of the second expandable tubular member 214 is radiaRy 

25 expanded and plastically (tetbrmed off of the tapered miemd surface 204b of the 
tubular expansion oone 204. As a result, the sealing member 214e engages the 
interior surface of the wellt>ore 224. Consequently, the radlaily expanded intermediate 
portion 214c of the second expandable tubular menrtber 214 is thereby coupled to the 
wellbore 224. in an exemplary embodlnnent, the radially expanded intenradiate portion 

30 214c of the second expandiabie tubular member 214 is also thereby anchored to the 
wellbore 104. Furthmnore, the continued appHcation of the i^sward force to the tubular 
tmrvbBt 202 will then displace the tubular expansion oone 204 upwardly Into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Rnally. the continued application of the upward force to the tubular member 2!02 



will then radialiy expand and plastically deform the third expandable tubular memtwr 
220 off of the tapped external surface 204b of the tubular expansion pone 204. In 
particular, the intennedtate non pre^xpanded portion 220c of the third expandable 
tubular member 220 is radially expanded iEmd plastically deforrned off of Uie tapered 

5 external surfece 204b of 0)e tubular expansion cone 204. As a result, the sealing 
member 220e engages the Interior surface of the wellbore 224. Consequently, the 
FBdiaDy expanded Intemnedlale portion 220c of the third expandable tubular member 
220 Is thereby coupled to the wellbore 224. in an exemplary embodiment^ the radially 
e)^anded intenmediate portion 220c of the third expandable tubular member 220 is 

10 also thereby anchored to the wellbore 224. As a result/ the water zone 226a and 
fluldicly Isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular member 220. the tubular support member 202 and the tubular expansion cone. 
15 204 are removed from the wellbore 224* 

Thus, during the operation of the system 10, the bitermediate non pre-expanded 
portions, 206c, 214c. and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically defonmed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the seaGng members, 
206e. 214e, and 220e, are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular mentber 206, the 
slotted tubular members, 210 and 212, the expandabte tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular rhember 220 to the 

25 wellbore. Furthermore, as a result the connections between the expandable tubular 
men4)ers, 206, 214, and 220, the shoe 208, and the slotted tiibular members, ^210, 
212, 216, and 218, do not have to be expandable connections thereby providing, 
significant cost savings. In addition, ttie inside diameters of the expandable tubular 
nf)erribefs. 206. 214, and 220. and the slotted tubular members, 210, 212, 216, and 

30 218, after the rad^l expar^n process, are substantially equal. In this manr^er, 
additional conventional tools an6 other conventional equipment nr^ be easily 
positioned within, and nrv>ved through, the expandable and slotted tubular nr>embers. In 
several alternative mbodiments, the conventional tools arKl equipment include 
conventional vahnng and other conventional flow con^ devices for oontroOing the flow 
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of fluidic materials within and t)etvveen the expandable tubular m^nbers, 206. 214, artd 
220. aiid the slotted tubular memt>ers. 210, 212. 216, and 218. 

Furthermore, in the system 200. the slotted tububr members 210, 212. 216, and 218 
5 are interleaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only Itm intermediate non pre-expanded portions. 206c, 214c. and 
220c of the expandable tubular members. 206, 214. and 220, respectively, are radially 
expanded and plastically defbnned, the slotted tubular nnembers, 210, 212. 216, and 
218 can be conventional slotted tubular members thereby significantty reducing the 

10 ' cost md complexity of the system 10. Moreover, because only the intermediate non 
pre-expanded pc^lons. 206c. 214c. and 220c, of the expandable tubular members, 
206. 214, and 220, respectively, are radially expanded and plastically deformed, the 
nunftberand length of the interfeaved slotted tubular members. 210, 212. 216, and 218 
can be mqch greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the total lerigth of the intermediate non pre-expanded 
portions, 206c, 214c and 220c, of the expandable tubular members, 206. 214, and 
220. is approximately 200 feet, and the total length of the slotted tubular members. 
210, 212, 216, and 218. is approximately 3800 feet. Consequently, In an exen^lary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the weObore 224 by radially expanding and plastically defomning a total length of only 
approximately 200 feet 

Furthemvxe, the sealing members 206e, 214e, and 220e, erf the expandable tubular 
members. 2M. 214. and 220. respectively, are used to couple the expandable tubular 
25 members and the slotted tubular members, 210, 212, 216, and 218 to4he weObore 224, 
the radial gapbehraen the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effedively eliminate the posslblHty of 
damage to the expandable tubular members and slotted tubular numbers during the 
plaoennnt of the system 200 within the vvdlHtxx^ 

30 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d. 214a, 214d, 220a. 
and 220d. of the expandable tubular nrtembers, 208. 214, and 220, respecth^ly. and 
the slotted tubular members. 210, 212, 216, and 218, have outside diameters and wall 
thicknesses of 8.375 Inches and 0.350 inches, respecthmly; prior to trie radial 
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expansion, the intermediate non pre-expanded portions. 206c, 214c, and 220c. of the 
expandabte tubular members, 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubuliar members, 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the insicto diameters of the 
5 intermediate portions, 206c, 214c, and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 7.675 inches; and the wellbore 224 has an. inside diameter 
of 8.755 inches. 

In an exempiavy embodiment the pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
10 and 220d, of the expandable tubular members, 206, 214, and 220, respectively, and 
the slotted tubular members. 210, 212, 216, and 218, have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 indies, respectively; prior to the radial 
expansicm, the intemiediate non pre-expanded portions, 206c, 214c, and 220c, of ttie 
expandable tubular nnembers, 206, 214, and 220, respectively, have outside ctemeters 
15 of 4.000 inches; the slotted tubular menDbers, 210, 212, 216, and 218, have inside 
diameters of 4.(M)0 inches; after ttie radial expansion, the inside diameters of the 
intemiediate por^s, 206c 214c, and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the wellbore 224 has an inskle diameter 
of 4.892 inches. 

20 

In an exemiriary embocUment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas, and/or water into or from the subtenianean 
formation 226b. 

25 • RefBrrmg now to F^. 3, an exemplary emi>odiment of an expandable tubular member 
300 will rK)w be described. The tubular, member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection 300ba, a first 
tapered portion 300c an intermediate portion 300d, a second tapered portion 300e. 
and a second end 300f including a second threaded conn^;tion SOOfa. The tubular 

30 member 300 further preferably indudes an intermediate sealing menr4t)er 300g that is 
coupled to the exterior surface of the intenmediata portion 300d. 

in an exemplary embodiment the tubular member 300 has a substantially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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oon>fentional oommerdaHy available materials such as, for example, Oilfield Country 
Tubular Goods (OCTG), 13 chromhim steel tublr>g/caslng, or 103, J5S. or P1 10 API 
casing. 

5 In an exemplary embodiment, the irrterior 300a of the tubular member 300 has a 
substantially circular cross section. Furthermore, in an exemplary embodiment, the 
interior region 300d of the tubular menter includes a first Inside diameter D^. an 
intermediate inside diameter Dint, and a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters. Di and D2, are substantially equal. 

10 in ari exemplary embodiment, the first and second inside diameters. Di and D2, are 
greater than the intenmediate inside diameter burr- 

The first er^l 300b of the tubular member 300 is coupled to the intermediate portion 
300d by the first tapered pbrtion 300c. and the second end 300f of the tubular memfaier 

IS B coupled to the intermediate portion by the seoord tapersd portion 300e. In an 
exemplary embodirmnt. the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is 'greater than the outside dlamster of the 
intermediate portion 30dd of the tubular member. The first and second ends» 300b and 
300f , of the tubular rMwber 300 include wall thldcnesses, ti and t2, respectively. In an 

20 exemplary embodiment, the outside diameter of the intermediate portion 300d erf the 
tubular nr^ennber 300 ranges from about 75% to 98% of the outside diameters of the first 
and second erids, 300a and 300f. The intermediate portion 300d of the tubular 
membv 300 Includes a wall thickness tta- 

25 In an exemplary embodiment, the waH thicknesses t, and U are substantially equal in 
order to provkte substantially eiqual burst strei^th for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment, the wall 
thicknesses, ti and ts, are both greater thaii the wall thickness tiNr bi order to bptlmaily 
match the burst strength of the first and sbcodA ends. 300a and 300f, of the tubular 

30 member 300 with the intermediate portion 300d of the tubutar member 300. 

tn an exemplary embodiment, the first ar>d second tapered portions, 300c and 300e. 
are incfined at an angle, a, relative to the longitudinal direction ranging from about 0 to 
30 degrees in order to optimally facUitate the recfel expanston of the tubular memt)er 
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300. In an exemplary embodimenl, the first and second tapered pc^ions, 300c and 
aOOe. provide a smooth transition between the first and second ends. 300a and 300f, 
and the Intermediate portion 300d, of the tubular member 300 In order to nvnimize 
stress concentrations* 

5 

The intermediate sealing member 300g Is coupled to the outer surface of the 
irrtermediale portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intermediate sealing member 300g seals the interface between the intermediate 
portion 300d of the tubular member 300 and the Interior surface of a wellbbre casing 

10 305. or other preexisting stmcture* after the radial expansion and plastic deformation of 
the intemnediBte portion 3006 of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment the outside diameter of the intemiediate sealing 
membo^ 300g is selected to be less than the outside diameters of the first and second 

15 ends, 3D0a and 300f, of the tubular merhber 300 in cxder to optimally protect the 
intennediato sealing mcmnber 300g during placement pf the tubular member 300 within 
the wellboTB casings 305. The intermediate sealing member 300g may be fabricated 
from any number of conventional commerdally available materials such as, for 
example, thermoset or thermoplastic polymers. In an exemplary embodiment, the 

20 intermediate sealing nwnber 300g is fabricated from thermoset polymers in order to 
optimally seal the radially expanded intemiediate portion 300d (rf the tubular member 
300 with the wenbore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellt)orB casbig 305 
to thmby anchor the radially expanded and plastically defomned intenmediate portion 

25 300d of the tubular member 300 to the wellbore casing. 

Refening to F^. 4, and Sa to 5d, In an exemplary' emtxxllment, the tubular member 
300 is formed by a {moess 400 that includes the steps of: (1) upsetting both ends of a. 
tubular member in step 405; (2) expanding both upset ^s of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) forming threaded connections in tx>th expanded upset ends of the tubular 
member In step 420; and (5) putting a sealing material on the outelde diameter of the 
non-expanded intermediate portion of the tubular nrtember In stop 425. 
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As illustrated in FIG. 5a. in step 405, both ends, 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 include the wall thicknesses tt and t^ The intenmediate 
portion 500c of the tubulsn- member 500 includes the wall thickness tiNT and the interior 
5 diameter Dint, in an exemplary embodiment, the waO thicknesses ti and are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the wall 
thicknesses ti and U are both greater than the wall thickness tf^r in order to provide 
burst strength that is substantially equal along the entire length of the tubular member 
10 500. and also to optimally facilitate the formation of threaded connections in the first 
and second ends, 500a and 500b. 

As illustrated in Fig. 5b, in steps 410 and 415, both ends, 500a and 5Q0b, of the tubular 
n^nfAer 500 are radially expanded using conventional radiat expansion methods, and 

15 then both ends, 500a and 500b, of the tubular number are stress relieved. The 
radiatly expanded ends. 500a and 500b. of the tubular member 500 include the interior 
diameters Di and D2. In an exemplary embodiment, the interior diameters O1 and P2 
are substantially equal in order to provide a burst strength that is substantially equaL In 
an exemplary embodlrnent. the ratio of the intertor dimeters Di and D2 to the interior 

20 diamrter Dint ranges Imm about 100% to 120% in order to fadlitate the subsequent 
radial expansion of the tubular member 500. 

In a preferred embodiment, the relationship between the wall thicknesses ti, ta, and tur 
of the tubular member 500; the inside diameters Di, D2 and Dmt of the tubular nriember 
25 500; the inside diameter Dmi»,» of the wellbore casing, or other stnicture, that the 
tubular member 500 will be inserted into; and the outside diameter Dcm of the 
expansion cone that will be used to radially expand the tubular member 500 within the 
wellbore casing is given by the fbltowing expresston: 

30 

where ti stj; and 
Di = D2- 

By satisfying the relationship given in equation (1), .the expanston forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate ttie optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic deformation of the tubular member 500 for tabricatlng 
5 and/or repairing a wellbore casing, a pipeline, or a structural support. 

As illustrated in FIG. 5c, in step 420, converitiorlal threaded connections, SOOd and 
SOOe, are fonned in both expanded ends, 500a and SOo'b, of the tubular member 500. 
In an exemplary embodiment the threaded connections, SOOd and SOOe, are provided 
10 using conventional processes for fomning pin arid box type threaded connections 
available ftom Atlae-Bradford. 

As Illustrated in Fig. 5d, in step 425, a sealing member SOOf is then applied onto the 
outside dianr^ter of the non-expanded intemniedlate portion 500c of the tubular member 

IS 500. The sealing member SOOf may be applied to the outside diameter of^the non- 
expanded intennedlate portion SOOe of the tubular member 500 using any number of 
conventlortal commerdalty available methods. In a preferred embodiment, the sealing 
member SOOf is applied to the outside diameter of the intennedlate portion SOOe of the 
tubular member 500 using comm&oially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214. and 220, of 
the ^tem 200 are substantially identicai to, and/or incorporate one or more of the 

teachings of. the tubular members 300 and 500. 

25 V • 

Referring to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular members 206. 214. 220, 300 and 500 wai now be 
described. The expansion cone 600 defines a passage 600a and Includes a front end 
60S, a rear end 610. and a radial expansion section 615. 

30 

In an exempls^ embodiment, the (Mial expansion section 615 includes a first conical 
outer suri^ 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Oi and the second conical outer surface 625 
Includes an angle of attack 02. In an exemplary embodiment, the angle of attadc Oi is 
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greater than the angle of attack 02. . In this manner, the first conical outer surface 620 
optimally radially expands the intennediate portions, 206c. 214c 220c» 300d, and 500c« 
of the tubular members, 206, 214, 220, 30Q, and SOO, and the second conical outer 
surface 525 opfimally radially expands the pre-expanded first and second ends, 206a 

5 and 206d, 214a and 214d. 220a and 220d, 300b and SOOf. and 500a and 500b. of the 
tubular members, 214. 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack Oi ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an ahgle of attack Oz 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 

10 -deform the tubular members. 206, 214, 220. 300 and 500. More generally, the 
expanskm cone 600 may Include 3 or nrtore adjacent conical outer surfaces having 
angles of attack that decrease from the front end 60S of the expansion cone 600 to the 
rear end 61 0 of the expansion cone 600. 

IS Refenlng to Rg. 7, another exemplary embodimerit of a tubular expanston cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expanston section 715 
includes an outer surface having a substantially parabolic outer profile thereby 
provfcjing a parabokM shape. In this manner, the outer surface of the radtal expansion 

20 section 71 5 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expanston cone 700 to a minimum at the rear end 710 of the 
expanston cone. The parabolk: outer profile of the outer surface of the radial 
expanston section 715 nnay t>e formed using a plurality of adjacent discrete conlcal^ 
sedtons and/or using a continuous curved surface. In ttils manner, the region of the 

25 outer surface of the radial expandon section 715 adjacent to the front end 705 of ttie 
expanston cone 700 may optimally radially expand the. intenmediate porttons. 206c. 
214c, 220c, 300d. and 500c. of the tubular members. 206. 214. 220. 300. and 500. 
whBe the region of the outer surface of the radial expanston sectksn 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 220d, 300b 
and 300f, and 500a end 500b, of the tubular members. 206. 214. 220. 300 and 500. In 
an exemplary embodmient, the parat>olic profile of the outer surface of the radial 
expanskin section 715 Is selected to provMe an angle of attack that ranges from, about 
8 to 20 degrees in the >^nity of the front end 705 of the expanston oon^ 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

In an exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
5 substantially Identical to the expansion cones 600 or 700. and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alterrmtive embodiments, the teachings of the apparatus 130. the system 
200. the expandatrie tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 are at least partially combined. 

Refening to Fig. 8. in an alternative embodiment, conventional temperature, pressure, 
and flow sensors, 802. 804, and 808, respecUvety, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and fkw 

15 sensors, 802, 804, and 806. respectively, in turn are (verably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operationai efficient of the apparatus 130. In several exernplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operatbn of the flow control vatves 160 as a function of the operating temperature, 
pressure, and flow rates within the p^wforated tubulv- members 145 are conventional. 

Refernng to Fig. 9» in an altemadve embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically deforming the solid tubular member Mo engagement with the perforated 
tubular memt>er in a conventional manner and/or using one or more of the radial 
e)q}anskm nr>ethods disclosed in one or mors of the following: (1) U.S. pater>t 
application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999. 
(2) U.S. patent appBcatbn serial no. 09/510,913, attorrmy docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent ^pUcation serial no. 09/502,350, attorney docket no. 
25791.8.02. filed on 2/10/2000, (4) U.S. patent appHcatlon serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent application serial 
no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/10/2000, (8) U.S. patent 
appKcatton serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
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C7) U.S. patent application serial no. 09/51 1.941 ', attorney dodcet no. 25791.16.02. filed 
on 2/24/2000. (8) U.S. patent application serial no. 09/588,946, attorney dodcet no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09^559,122, 
attorney dodcet no. 25791.23.02, filed on 4/26/2000. (10) PCt patent appficaiion serial 
5 no. PCT/US0O/ie6d5. attorney docket no. 25791.25.02, fDed ori 7/9/2000. <11) U.S. 
provisional patent application serial no. 60/162.671, attorney dodcet no. 25791.27. filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154.047. attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisipnal patent application serial 
no. 60/159.082. attorney dodcet no. 25791.34, filed on 10/12/1999. (14) U.S. 

10 provteional patent application serial no. 60/1 59.039, attonwy dodcet no. 25791 .36, filed 
on 10/12/1999. (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patent appfication serial 
no. 80/212,359. attorney dodcet no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent application serial no. 60/165.228, attorney dodcet no. 25791.39, filed on , 

15 11/12/1999. (18) U.S. provisional patent application serial no. 60/221,443, attorney 
dodcet no. 25791.45, filed on 7/28/2000. (19) U.S. provisional patent applicatiOT serial 
no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233.638. attorney dodcet no. 25791.47, filed on 
9/18/!»)00, (21) U.S. proviskmal patent applicatiCMi serial no. 60/237.334, attorney 

20 dodcet no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent application serial 
no. 60/270,007. attorney docket no. 25791.50, fitod on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434. attorney- docket no. 25791.51. fited on 
1/17/2001; (24) U.S, provisional patent appHcatton serial no. 60/259.486. attorney 
dodcet no. 25791.52. filed on 1/3/2001; (25) U.S. provisional patent application serial 

25 no. 60/303.740. attorney docket no. 25791.61. Tiled on 7/8/2001; (26) U.S. provisional 
patent applteation serial no. 60/313.453. attorney docket no: 25791.59. fited on 
8/20/2001; (27) U.S. provisional patent appHcatkm serial no. 60/317,985. attorney 
dodcet no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent appBcaHon serial 
no. 60.318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S, 

30 uttHty patent application serial no. 09/969,922, attorney docket no. 25791.69, fited on 
10/3/2001, the disdosures of wftich are incorporated herein by reference. In this 
manner, the solM tubular member 905 fiuididy seals the radial passages fbnned In the 
perforated tubular member 145 thereby preventing the passage of fluidb materials 
and/or formatten materials through ttte perforated tutnilar .member. 
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Rfifening to Hg. 10, in an alternative embodiment, the radial openings in one of the 
perforated tut)ular meml)ere 145 are sealed by injecting a handenabie fluidic sealing 
materlaj 1005 Into the radial openings in the one perforated tubuiar member by 
5 positioning a closed ended pipe 1010 having one pr nnora radial openlrigs 1010a within 
the one perforated tubuiar member 145, Conventional sealing membera 1015 and 
1020 then seal the Interfaoe between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injected Into the radial openings In the one perforated tubular nvsmber 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one pwforated tubular member 145 and the fonnation 
125, The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the Interior surface of the one perforated tubular mender 145. In an exemplary 
embodiment, the hardenal)le fluidic seafing material Is a curable epoxy resin. 

In an altemative embodiment, as Illustrated in Fig. 11, one or more of the peifbrated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defbmned into contact with the surrounding fomiation 125 thereby compressing the 
surroundirig formation. In this manner, the sunounding formation 125 is maintained in 
a state of compression thereby stabilizing the sunounding fonmation. reducing the flow 
of loose particles from the surrounding fonnation into ttie radial openings of the 
perforated tubular member 145. and enhancing the recovery of hydrocait)ons from the 

25 surrounding fonnation. 

In an altemative embodiment, a seismic source 1105 is positioned on a surfeoe. 
location to thereby impart seismic energy into ttie formation 125. In ttiis manner, 
particles lodg«l in the radial openings In ttte perforated tubular member 145 may be 
30 dislodged from ttie radial operdngs ttweby enhancing tfie subsequent recovery of 
hydrocarbons from ttie fomiation 1 25. 

In an alten^tive embodiment, after ttie perforated tubular member 145 hM t^n 
radially expanded and plastically fonmed into cc»itact witii the surrounding fbm>ation 
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125, thereby ooupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load is applied to the perforated tubular member. The impulsive ioad may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then transferred to the surrounding fomiation 125 
5 thereby compacting and/or slunrifylng the surrounding formation. As a result, the 
recovery of hydrocarbons from the fonration 125 is enhanced. 

In an alternative embodiment as aiustrated In Rg. 12. a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that traverses the 

10 * fomnation 125. When the apparatus 130 is petitioned within the wellbore 105, one or 
more of the perforated bjbular members 145 of the ^paratus 130 are radially 
e)9)anded and plastically deformed Into contact with the weilhore casing 1205 thereby 
compressing the surrounding formation 125 In this manner, the surrounding fomiation 
125 is maintained in a state of compression thereby stabilizing the surrounding 

15 formation, reducing the flow of loose particles from the sunroundlhg formation into the 
radial openings of the perforated tubular number 145, and enhancing the recovery of 
hydrocartxMis from the surrounding formation. 

In an aitemative embodiment a seisrftic source 1215 is positioned on a surface 
20 location to thereby impart seisntic energy into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarborw from the formation 125. 

25 In an alteniative embodiment, after the perfiprated tubu(ar member 145 has been 
radiaDy expanded arid plastically tbmied into contact with the wetlbore casing 1205, 
therrt>y ooupling the perforated tutHJlar member 145 to the siOTOundtng formation, an 
impulsive load appli^ to the perforated tubular memtxer. The Impulsive load may be 
an)fed to the perforated tubuter menter 145 applying the load to the end of the 

30 apparati^ 130. The ImpulsNe load is thm transferred to the sunrounding formation 125 
thereby* compacting and/or slumfying the surroundir^ formation. As a result, the 
recovery of hydrocarbons from the fomiation 1 25 is enhanced. 
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Refeirtng to Fig. 13, in an aitemath/e embodiment, one or more perforated tubular 
members 1305 are ooufried to one of the perforated tubular members 145 by radially 
expanding and plasUcaOy defbnning ttie perforated tubular member into engagement 
with the perforated tubular member in a conventional manner and/or using one or more 
5 of the radial expansion methods disddsed In one or more of the folov^ng: (1) U.S. 
patent appUcaUon serial no. 09/454.139. attorney docket no. 2579103.02, filed on 
12/3/1999. (2) U.S. . patent application serial no. 09/510.913. attorney docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S. patent applicatton serial no. 09/502.350. 
attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent appBcatton serial 

10 no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent 
appikation serial no. 09/523.460. attomey docket no. 25791.11.02, filed on 3/10/2000, 
(6) U.S. patent appOcatkm serial no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511.941, attorney docket no. 
25791.16.02, fiied on 2/24/2000, (8) U.S. patent application serial no. 09/588.946, 

15 attorney docket no. 25791.17.02, filed on 8/7/2000, (9) U.S. patent applteatmn serial 
no. 09/559,122. attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent 
aqiplicatkNi serial no. PCT/USOO/18635. attomey docket no. 25791.25.02, filed on 
7/9/2000. (11) U.S. provisional patent appitoatkin serial no. 60/162,671, attomey docket 
no. 25791.27, filed on 11/1/1999. (12) U.S. provisional patent appllcatton serial no. 

20 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional 
patent appUcatton serial no. 60/159.082. attomey docket no. 25791.34, filed on 
10/12/1999. (14) U.S. provisional patent applicatran serial no. 60/159,039. attomey 
docket no. 25791.36. filed on 10/12/1999, (15) U.S. provisional patent application serial 
no. 60/159,033. edtomey docket no. 25791.37, filed on 10/12/1999, (16) U.S. 

25 provisional patent applicatton serial no. 60/212,359. attorney docket no. 25791.38. filed 
on 6/19/2(K)0. (17) U.S. provi^onai patent appikation serial rio. 60/165.228. attorney 
doidcet na 25791.39, filed on 1 1/1^1999, (18) U.S. proviskmal patent appHcatton serial 
no. 60/221.443, attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional 
patent applicatkm serisd no. 60/221.645, attomey. docket no. 25791.46. filed on 

30 7/28/2000, (20) U.S. proviskmal patent applicatkm serial no. 60/233.638. attomey 
docket no. 25791.47, filed on 9/18/2000. (21) U.S. proviskMial patent appllcatkm serial 
no. 60/237,334, attorn^ docket no. 25791.48, filed on 10/2/2000, (22) U.S. prwlstonal 
patent applk»tlon serial no. 60/270.007. attomey docket no. 25701.50. filed on 
2/20/2001; (23) U.S. provisional patent applteatton serial no. 60/262.434, attomey 
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docket no. 25791^1, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60259.488. attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional 
patent appHcaiioi^ serial no: 60/303.740. attorney docket no. 25791.61. filed on 
7/6/2001; (26) U.S. proviskMial peterit appfication serial no. 60/313.453. attorney docket 
5 no. 2S791.S9, fHed on 8/201/2001; (27) U.S. provistonai patent appUcatton serial no. 
60/317.985. attorney docket no. 25791.67, filed on 9/6/2001; (28) IJ.S. provisional 
patent appitoalion serial no. 60/318.386, attorney docket na 25791.87.02, filed on 
9/10/2001; and (29) U.S. utility patent appltoaflon serial no. 09/969.922. attorney docket 
no. 25791.69. filed on 10/3/2001, the disclosures of whfch are incorporated herein l>y 
10 reference, in ttiis nwnner, the perforated tubular member 905 modifies the flow 
characteiisttes of the perforated tubular member 145 thereby pennltting the operator of 
the apparatus 1 30 to modify the overall flow characteristtcs of the apparatus. 

In an alternative embodiment, as illustrated in Fig. 14. a one-way valve 1405 such as^ 
15 for example, a check valve fluidh:ly couples the interior of a pair of adjacent perforated 
tubular members, 146a and 146b. that extract hydrocarbons from ooresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydiocarbons that are bdng extracted from zone A will not flow into the depleted zone 
B.- - 

20 

In an alternative embodiment, as Illustrated in Fig. 15. the apparatus 130 is used to 
extra<^ geottiermal energv ftom a targeted subterranean geoUiermal zone 1 505. In this 
manner, the operationai ^dency of the extraOfon of geothemnai energy Is significantly 
enhanced due to the Increased inierrial diameters of the various radially expanded 
25 etements of tfn apparatus 130 that pennit greater volumetric floiys. 

In an alternative embodbnent, the perforated tutjular members. 145. 210, 212. 216.. 
216. and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members, in an exemplary embodiment, the amount of further radial 
30 expanslm requirwJ to dean the radial passages of the perforated tubular members 
145, 210. 212, 216, 218, and 1305 of the apparatus 130 rar^ from about 1% to 2%. 

An apparatus has been described that IndiaJes a zonal isolation assembly Indutfing 
one or more solM tubular nwmbere, each solid tubuter n»mber including one or man 
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external seals, and one or more perforated tubular memt)er5 coupled to the solid 
tubular members^ and a shoe coupled to the zonal isolation assembly, in an exemplary 
embodiment, the zonal isolation assenriUy further includes one or more intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intermediate soUd tubular, member including one or mora external 
seals. In an exemplary embodiment, the zonal isolation assembly further include on$ 
or more valve members for controlling the flow of fluidic materials between the tubular 
members. In an ewmplary embodiment, one or mora of the intennediate solid tubular 
members include one or rnorB valve members. 

10 

An apparatus has also been described that includes a zonal illation assembly that 
includes one or mbre primary solid tubulars, each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary sdlid 
tutHJiars, and n-1 intermediate solid tubulars coupled to and interleaved arTX)ng the 
15 perforated tubulate, each intermediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subtenanean zone in a 
wellbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbore, the primary solid tubulars traversing the first subtenanean 
zone, positioning one or more perforated tubulars within the weDbore, the perforated 
tubulars traversing the second subterranean zone, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the piassage of fluids from the 
first subtenanean zone to the second subtenanean zone within the welltxTO external to 

25 the solid and perforated tubulars. 

A method of extracting materials from a producing subterranean zone In a wtfRxm, at 
least a portion of the wellbore including a casing, has also been described that includes 
posltkwilng one or more primary solid tubulars v^thin the wellbore, fluidicly coupllrig the 
30 primary solid tubulars with the casing, positioning one or more peribrated tubulars 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zorw, fluidicly coupling the perforated tut)ulars with the primary solid tubulars. fluldldy 
isolating the producing subtenanean zone from at least one <Mm ^btenanean zone 
within the wellbore. and fluididy coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodinient. the method further 
includes controllably fliddldy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that bidudes a subterranean fbnnation including 
a wellbore» a zonal isolation assembly at least partialty posifioned within the wellbore 
that Includes one or more solid tubular nnembers. each solid tubular member including 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positior>ed within the wellbore coupled to the 

10 • ^al isolation assembly, wherein at least or^ of the solid tubular members and the 
perforated tubular membere are formed by a radial expansion process performed within 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one Of more intermediate solid tubular membere coupled to and interleaved 
among the perforated tubular members, each intenmediate solid tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the Intermediate solid tubular nnembere 
are formed by a radial expansion pnacess performed within the wellbore. in an 
exerr^iary embodiment, the aaonal isolation assembly further comprises one or nrK>re 
valve members for oontrolHng the flow of fluids between the solid tubular membere and 

20 the peribreted tubular rnenr>bers; In an exemplary embodiment, one or more of the 
intennediale solid tubular tnembers include one or nnore valve membere for controlling 
the flow of fluids between the solid tubular nnenribere and the perforated tubular 
meml>efs. 

25 An apparatus has also been described that includes a subterranean formation Including 
a wellbore, a zonal isolation assembly positioned within the wellbore that fridudes one 
or more primary solid tubulars. each primary solid tubular including one or more 
external annular seals, n perforated tubulare positioned coupled to the primary solid 
tubulars, and n>1 intemnediate solid tubulare coupled to and Interfeaved among the 

30 pefforated tubulare, each intermediate sofid tubular including one or nwre external 
annular seate, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary sdid tubulare, the perforated tutnilara, and the tntemnedlate solid 
tubulars are fomied by a radial expansfon process performed vyithin the wellbore.. 
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A method of iscriating a first 'subterranean zone from a second subterranean zone in a 
wellbore has also been described that Includes positioning one or more primary solid 
tubulars within the wellbore. the primary solid tubulars traversing the first subtenanean 
2one» positioning one or more pirated tubulars within the welibore, ttie perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the weHbore, fluidldy coupling 
the perforated tubulars and the primary solid tid)ular5, and preventing the passage of 
fluids firom the first subterranean zone to the second subterranean zone witNn the 
weliboiB external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting matwials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
rrore perforated tubulars within the wetlbore, the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars vi^thin the wellbore. fluidldy coupling the primary 
solid tubulars with the casing, fluidldy coupling the perforated tubulars with the primary 
sdid tubulars, fluldlcly Isolating the produdng subterranean zone from at least one 
other SLd)terran6an zone within the wellbore, and fluididy coupling at least one of the 

20 perforated tubulars with the produdng subterranean zone. In an exernplary 
embocfiment. the method further includes oontrollably fluididy decoupling at least one 
of the perforated tubulars from at least one oUier of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean fonnation induding 
25 a WBlibore, a zonal isolation assembly praitioned within the wellbore that indudes n 
solid tubular members positioned within the wellbore. each solid tuiwiar member 
Indud^ one wots external seats, and n-1 perfected tubular members positioned 
witttbi the wellbore coupled to and interleaved amortg the solM tubular membefB» and a 
shoe fX)sitioned within the wellbore coupled to the zonal isolation assembly* In an 
30 exemplary embodiment, the zonal Isolation assembly further comprises one or more 
valve members for controlling the flow of fluids t)etween the soBd tubular membm and 
the perforated tubular members. In an exemplary emtxxltment, one or more of ttie 
sdid tubular rrmmbers indude om or more valve members for contridilng the flow of 
fhjids between the solid tubular niembers and the perforated tubular members. 
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A system for isolating a first subtarranoan zone from a second subtm^nean zone in a 
wellbore has also been described that includes means for posltionir^ one or more 
primary solid tubulars within the wellbore. the primaiy solid tubulars traversing the first 

5 subterranean zone, means for positioning one or more perforated tubulars within the 
weilboi^, the perforated tubulars traversing the second subterranean zone, means for 
fluididy coupling the perforated tubulars and ttie primary solid tubidars. and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means ft}r positioning one or nrwre prinwry solid tubulars within the wellbore, means for 

15 fluididy coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, means for fluididy coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy Isolating the produdng subtena^ zone 
from at least one other subtmranean zone wittiin the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubulars wim the produdng subterranean zone. 
In an exemplary embodiment, the system further indudes nmans for controllably 
fluididy decoupGng at least one of the perforated tubulars from at least one otiier of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subterranean zone In a 
wellbore has also been described tiiat indices nneans for positioning one or more 
primary solid tubulars vwBTin the wellbore. the primary soBd tubulars traversing the first 
subterranmn zone, means for positioning one or more perforated tubulars witWn the 
wellbore, ttie perforated tubulars traversing the second subtenanean zone, means for 

30 radiaSy expanding at least one of the primary solid tubulars and perforated tubulars 
virtthin the wellbore, means for fluididy coupling ihe perforated tubulars and tire primary 
sdid tubulars. and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weUbors exlemal to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a went>ore, at 
least a portion of the WBllt)ore rnduding a casing, has also been described that includes 
means for positioning one or mbiB primaiy solid tubulars within the wellbore, means for 

5 positioning one or more perforated tubuldrs within the wellbore. the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars witNn the wellbore. means for 
fluidlcty coupling the prvnaiy solid tubulars with the casingp nneans for fluididy coupling 
the perforated tubulars with the solid tubulars, means for fluididy isolating the 

10 producing subtenanean zone from at least one other subtenanean zona within the 
wellbofe, and means for fluididy coupling at least one (rf the perforated tubulars with 
the producing subterranean zone. In an exemplary embodiment, the system further 
indudes means for controllably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars.. 

15 

A system for isolating. subterranean zones traversed by a wellbore has also been 
described that indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and oomprising a tapered end, a 

20 tubular Gner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveabte passage coupled to an end of the tubular liner, 
wherein the tubular liner includes one or more exp^^idable tubular members that each 
Include a tubular body comprising an intermediate porttori and first arui second 
expanded end ppctlons coupled to opposing ends of the intemrwdiate portion, and a 

25 sealing member coupled to tte exterior surface of the intemnediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outeids diameter of the tubular expansion cone. In an exemplary enrd)odiment, the wall 
thidcnesses of the first and second expanded erid portions are greater than the wall 

30 thidcn^ of the intermecfiate portion. In an exemplary embodiment, each expiandable 
tubular member further indudes a first titular transitlc^ry member coupled between 
the fifst expand^ end portion and the int&mediate portion, and a second tubular 
transtfionary merhber coupled between the second expanded end portion and the 
Intermediate portion, wherein the angles of indination of the first and second tubular 
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transiUanary members relative to the intermediate portion ranges fixwn about 0 to 30 
degrees. In an exemplary embodiment the outside diameter of the Intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intennediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior dianteter (rf the intermediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wall thicknesses t^, ta, and tiNi 

10 of the first expanded end portion, the second expanded end portion, and the 
Intermediate portion, respectively, of the expandable tubular members, the inside 
diameters Di. Dz arKi Db^ of the first expanded end portion, the second expanded end 
portion, and the hitermwliate portion, respec^ly. of the expandabld tufystor members, 
and the Inside diameter D^^^toB of the wellbore casing that the expandable tubular 

15 member mi be inserted into, and the outside diameter Doon* of the expansion cone that 
will be used to radially expand the expandable tubglar member within the wellbore is 
given by the following expression: 

wherein ti = and virherein Dt = Dj. In an exemplary embodiment, the tapered end of 
20 the tubular e)^nslon cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections increases In a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment; the 
tapered end of the txjbulm expansion cone includes an paraboloid body. In an 
25 exemplary embodiment, the angle of attadc of the out^r surfece of the paraboloid body 
increases In a continuous manner from one end of the parabcrioid body to the opposite 
end of the paraboloid body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the €»m tubular members are 
mterteaved amortg the expandable tubular nnembers. 

30 

A method of Isolating subterranean zones traversed by a welHxxe has also been 
descrited that tndudes positioning a tubular Bner within the weDbore. and radially 
expanding one or more discrete iwtior^ of the tubular finer into engagement with the 
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wollbwe. In an exemplary' einbodiment a pluralify of discrete portions of the tubular 
Kner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not rediaiiy expandisd. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 

' 5 expanded by injecting a fluidic material Into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the Uibular liner 
In an exemplary embodiment, the tubuter liner comprises a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded Into 

10 er^iagement with the wellbore and one or more of the tubular membere are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with thi9 wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment the tubular linet includes one or more expandat^ tubular 
members that each include a tubular body oomprlsirig an intemiediate portion and first 
and secQpd expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the extertor surface of the intermediate 
portfon, and orie or more slotted tubular members coupled to the expandable tubular 

20 membere. wherein the inside diameters of the stotted tubular members are greater than 
or equal to the rhaximum inside diameters of the expandabte tubular membere. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
membere; and wherein the slotted tubular membere are interleaved among the 
expandabte tubular membere. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes means.fbr poisltloning a tubuter Dner within the wellbore. and 
means for radially expanding one or more discrete porttons of the tubular Hner Into 
engagement with the wellbore. In an exemptey embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded Into engagement with the wellbore. 
In an exemplary embodiment, the remaining porttons of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portton of the tubular liner is 
radially expanded by Ir^cling a fluidic material into the tubular liner, and wherein the 
other dtecrete portions of the tubular taer are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary eml>od(ment the tubular liner includes a plurality of tubular members; and 
wherefri one or nwre of the tubular members are radially expanded into engagement 
with the wellbore and one or more of the tjbdtar members are not radially expanded 
into engagement with the wellbore. In an exemplary embodiment the tubular members 
that are radially expanded into engagement with the wellbore include a portion that Is 
radially expanded into engagement with the wellbore and a pwtion that is not radially 
expanded into engagement with the wellbore. 

An apparatus for Isolating subterranean zones has also been described that includes a 
subterranean fomiatlon defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations, in an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 
a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of dlsaete portions of the tubular 
liner are radially expmded Into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of ttie tubular liner is radially 
expanded by injeding a fluidic material into the tubular liner, arxl wherein the other 
discrete portions of the tubular liner are radi^ expanded by pulling en ejq^ansion oone 
through the otter discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members: and wherein one or more of 
the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded Into engagennent with the 
borehole. In an exemplary embodiment, the tubular members that are radially, 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 
expanded Into engagement with the borehole. In an exemplary embodiment, prior fe 
the radial expansion the tubular liner includes one or nwre expandable tubular 
members that each Iridude a tubular body cdnprfeing an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portton. and a sealing member coupled to the exterior wirface of the intermediate 
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portion, and one or more stotted tubular members coupled to the expandable tubular 
members, wtierein the inside diameters of the slotted tubular nriembers are greater than 
or equal to the maximum InsMe diameters of the expandable tubular members. In an 
exernplary embodiment, the tubular Hner includes a plurality of expand^le tubular 
5 members: and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

Ah apparatus has been described that includes a zonal isolation assemb^ including: 
one or more solid tubular members, each solid tubular member Including one or more 

10 external seals, one or nnxe perforated tubular members coupled to the solid tubular 
members, one or more ftow bontroJ valves operalrfy coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or rhore temperature sensors operably coupled to one or more of Ihe 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular manbers, one or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow oontrel valves, the temperature sensors, 
the pressure sensors, and the flow sensors fbr monitoring the temperature, pressure 
and flow sensore and controlling the operation of the flow contnoi valves. At least one 
of the solid tubular mennbere and the perforated tubular merrtbere are formed by a 
radial expansion prodess perfbnned within the welibore. ' 

25 

A rrathod of isolating a first subterranean zone from a second subterranean zone in a 
vyellbore has also been described that includes positioning one or rrtore solid tiibulare 
wItWn the welibore, the solid tubulare traver^ the first subtenranean zone, posltionihg 
one or more perforated tubuiars within the welibore, the perforated tubulars traversing 
30 - the second subterranean zone, r^jially expanding at least one of the primary solid 
tubulars and perforated tubulars within the welibore, fluididy coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subten^nean zor» within the welibore external to the 
solid tubulars end perforated tutMilars, monitoring the operating temperatures, 
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pressures; and flow rates within one or niore of the perforated tubuiars, and oontroBing 
the flow of fluidic materials through the perforated tubulars as a functton of the 
monitored c^wratbig temperatures, pressures* and flow rates. 

5 A rtttthod of extracting materials from a producing subtenranean zone in a welbore, at 
least a portion of the weilbore Including a casing, has also been described that Includes 
positioning one or nK>re solid tubulars within the weilbore, positioning one or more 
perforated tiAulars within the weilbore, the perforated tubulars traversing the producing 
subterranean zone, radfailly expanding at least one of ttie solid tubulars and the 

10 perforated tubulafs within the weilbore, fluidldy coupling the solid tubulars with the 
casing, fiuididy coupling the perforated tubulars with the solid tubuliars, fluidldy 
Isolating the produdng subtenanean zone from at least one crther subterranean zone 
within the weHbore, fluidldy cwipling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
flukfic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subtenranean zone from a second subterranean zone in a 
20 weilbore has also tmn described that indudes means for positioning one or more solid 
tubulars within the weBbore, the solid tubulars traversing the first subt^nean zone, 
means for positioning one or more prorated tubulars within the weilbore, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expmding at least one of the solid tubulars and perforated tubulars within the weilbore, 
25 means for fluidldy coupling the perforated tubulars and the solid-tubulars, means for 
preventing the passage of fluMs fnm the first subterranean zone to the second 
subterranean zone within the weilbore external to the sdid tubulars and perforated 
tubdars, means for monitoring the operating temperatures, pressures, and flow rates 
^"withta one or more of the perforated tubulafs, and means for controlling the flow of 
30 flukfic materials through the perforated tubulars as a function of the monitored 
operating temperatu^, pressures, and flow rates. 

A system for extracting materials from a produdng subtenranean zone in a weilbore, at 
least a portion of the weilbore induding a casing, has also been descra>ed that include 
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means for positioning or» or nnore solid tulMilais within (he weiibore, means for 
positioning one or more perforated tutwlars witliin the weiibore, «ie perforated tubulars 
traversing the producing subterranean zone, means for radiaPy mpanding at least one 
of the solid tubulars and the perforated tubulars within the weiibore, means for fiuldicly 
5 coupling the solid tiriHiiars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fjuididy isolating the producing subterranean 
zone from at least one other subtenanrari zone within the weUbore, means for fliddidy 
coupling at least one of the perforated tubulars with the pnxhjdng subterranean zone, 
means for monitoring tite operating temperatures, presswes, and flow rates within one 
10 or more of the prorated tubuidrs, and means for controHinp ttie flow of Huidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal'. Isolation assembly 
1 5 including: one or more saM tubular members, each solid tubular member biduding one 
or more external seals, one or more perforated tubular members each Including radial 
passages coupled to the solid tubular members, and one or more soOd tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular ntembers for 
sealing at least some of the radial passages of the perforated tubular numbers, and a 
20 shoe coupled to the zonal isolation assemt^. At least one of the solid tubular 
members and the perforated tubutar members are fbnned by a radial expansion 
process perfiormed within the weUbors. and the soOd tubular liners are formed by a 
radial expansion process perfbnned witNn the weiibore. 

25 A method of Isolating a first subterrenean zone from a seoond subterranean zone in a 
weiibore has also been described that indudes positioning one or more.soiid tubulars 
within the weflbore. the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated' tubulars each indudn^ one or more radial passages within the 
weiibore. the perforated tubulars traversing the second subterranean zone, radtaily 

30 expanding at least cm of the solid tubulars and perforated tubulars within the weObore, 
ftuidtdy coupllrig the perforated tubulars and the primary soOd tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subtenanean zone 
within the weDbbre external to the prtn^ary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
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pertorated fubulars. and radially expanding and plasttcally defbnning the soRd tubular 
Bneis within the interior one or more of the perfbrated tubulars to fluidicly seal at 
Ifliast some of the FadM passagee of the perforated tubulars. 

5 A method of extracting materials from a producing subterraneari zone In a wellb^^ 
least a portion of the vveHbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the weHbore, positioning one or more 
perforated tubulars each including one or more radial passages virttWn the wellborB. the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tiibulars within the wellborB. fluidicly 
coupling the solid tubulars with the casing, fluWidy coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone wHhin the weilbore. fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, positioning one or more. 

15 solid tubular Hners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically deforming the solid tubular liners within the Interior of 
one or more of the perforated tubufare to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolatbig a first subterranean zona finom a second subterranean zone in a 
weHbore has also been described that includes means for positioning one or more sofid 
tubulars within the weilbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each incKiding one or more 
radial passages within the weilbore, the perforated tubulars traversing the second 

25. subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weilbore. means for fluidicly coupling the perforated 
tubulars and the soPid tubulars. means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular Oneis within the Interior of one or more of the perforated tubulars. and means 
for radially expanding and plastically deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fTutdidy seal at least some of the radtel 
passages of the perforated tubulars. 



58 



According to another aspect of the present invention^ a system for extracting materials 
from a producing subtenranean zone in a wellt)ore, at least a portion of ttie welltx>re 
including a casing, has also been described that includes means for positioning one or 
more solid tubulars within the weilbore, means for positionir^ one or more perforated 
5 tubulars each including one or more radial passages within the welibore. the perforated 
tubuiars traversing the producing subterranean zone, means Ibr radially expanding at 
least one of the solid tubulars and the perforated tubuiars within the wdlbore, means 
for fluididy coupling the solid tubulars with the casing, means for fhiididy coupling the 
perforated tubulars with the solid tubulars. means for fluididy isolating the producing 

10 subterranean zone from at least one other subtenanean zone within the welibore. 
means for fluididy coupling at least one of the perforated tubulars with the prcxiucing 
subterranean zone, meians for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radialiy expanding and 
ptastlcally defbmiing the sotid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluidicly seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isdation assembly 
induding: one or more solid tubular members, each solid tubular member indudlng one 

20 or more axtemai seals, one or more perforated tubular members each Induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at . 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isolation 
assemb^. 

25 . 

A method of isolating a first sutiterranean zone from a second subterranean zone in a 
welibore has ateo been described that indudes positioning one or more solid tubuiars 
within the weHbore, the soiBd tubulars trefversing the first subtenanean zone, positioning 
one or more perfoifated tubulars each induding one or more radid passages v^in flie 
30 welibore, the perforated tubutars traversing the second subtenanean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing ttie 
passage of fluids fmm the first subtenanean zone to the second subterranean zone 
within the weHbore external to the primary sotid tubulars and perforated tubuiars, 
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sealing off an annular regloh within at least one of the perforated tubulars, and Injecting 
a hardenable flwdic sealing material into the sealed annular regions of the periforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wdlbore induding a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each induding one or more radial passages vrilhin the wellbore. the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and th^ perforated tubutars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluididy Isolating the jwodudng subterranean zone from at least 
one other subtenanean zone within the wellbore, fluididy coupling at least one df the 
perforated tubulars with the produdng subterranean zone, sealing crff an annular region 

15 within at least one of the perforated tubulars, and Injecting a hardenable fluidic sealing 
nf)aterial into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A systmi for Isdating a first subtenranean zone from a second subterranean zone In a 
20 wellbore has also been de&crit>ed that includes means for positioning one or nrK^re sdid 
tubulars within ttie wellbore. the solid tubulars traversing the first subterranean zone, 
means for posittoning one or more perforated bJbulars each Induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zonB, means for radially expanding at least one of me solid tubulars and 
25 perforated tubulars within the wellbore. means for fluididy coupling the perforated 
tubulars and the soOd tubulars, means for preventing the passage of fluicte from the first 
subterranean zone to the second subterranem zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for seafing off an annular region 
wfthin at least one of the perforated tubulars, and means for injecting a hanJenable 
30 fiuldic ^ling material into the sealed annular regtorm of the perforated tubulars to seal 
off at least soma of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subterranran.zone in a weDbore. at 
least a portion of the wellbore indudirig a cwirig, has also been described that includes 
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means for positioning one or more solid tubulars virithin the wellbore. means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the weliixm. the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore, means for fluidlcly coupling the' solid 
tubulare with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy opiating the produdng subterranean zone from at 
least one other subterranean zone within the weilboret means for fluididy ooupDng at 
least one of the perforated tubulars with the produdng subtenranean zone« means for 
10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fluidic sealing mfrterial into the sealed annular regions of the 
perforated tubulars to seal off at least somie of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that indudes a zonal isolation assembly 
positioned within a weHbore that traverses a subterranean fonmation induding: one or 
more solid tubular members, each sdid tubular member induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular memt^ers, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular memt)ers are formed by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
menr4)er8 are radially expanded into intimate oontad with the subtenranean fonnation. 
In an exemplary embodiment, the perforated tubular members that are radtaUy 
expanded into intirrale oonlad with the subterranean fomriation compress the 

25 subterranean fomnation. 

A method of Isolating a first subterranean zone ftonri a second subterranean zone in a 
welibore has also been described that indudes. positioning one or more solid tidbulars 
within the wePbore, Bie solid tubulars traversing the first subterranean zone, positioning 
30 one or more jwrforated tubulars withiri the wellbofe each Induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least or» of the primary soDd tubulars and perforated tubulars within the 
welibore, radiafly e)q)andlng at least one of the perforated tojbulars into intimate contact 
with the second subterranean zone, fluididy coupling the perforated tubulars and the 
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solid tubulars. and preventing the passage of fluids from the first subten^nean zone to 
the second sutitenanean zone wmn the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded Into Intimate contact with the second subterranean zone compress 
the second subterranean zone. In an exemplary embodiment the method further 
includes vibrating the second subterrenean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforalsd tubulars that are radially expanded into intlinate contact 
with the second subtenanean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded into intimate contact with the second subtenanean zone to increase the rate 
of recov^ of Mrocaifoons from the second SMbterranean zone, 

A method of extracting mater^ls froiri a producing subtenranean zone in a weHbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars within the welttxxe each including one or more radial passages, the 
perfoFBtad tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the periioFBted tubulars Into intimate contact with the 
producing subtenanean zone, fluididy coupling the solid tubulars with the casing, 
fluldicly coupling the perforated tubulars with the soUd tubulars. fluididy isolating the 
produdng subtenanean zone from at teast one other subterranean zone wttWn the 
wellbore, and fluldicly coupling at teast one of the perforated tubuters with the 
produdng subtenanean zone. In an wmfHaiy embodiment, the perforated tubutere 
that are radially expanded Inte intimate contact with the producing subtenanean zorie 
compress the produdng subtenanean zone. In an exemptery embodiment, the method 
further includes vibrating the producing subterranean zone to Incraase the rate of 
recovery of hydrocarbons from the producing subterranean zone. In an exemptery 
entixxfiment, the method furthw indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubutere that are radtelly expanded into 
intimate contact with the produdng subtenanean zone. In an exemptery embodiment 
the method further indudes applying an imputeive load to the perforated tubulars that 
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are radially expanded into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subtenmean zone. 

A system for Isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been descrit)ed that Includes means for positioning one or more solid 
iiibulars within the welibore, the solid tubulars traversing the first subterranean zone, 
means for posifloning one or more perforated tubulars within the welibore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subtmanean zone, means for radially expanding at least one of the solid tubulars and 

10 perforated tubulars within the welibore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fluidlcty coupling the perforated tubulars and the solid tubulars. and mems for 
preventing the passage of fluids from the first subten^nean zone to the second 
sutften^nean zone vi^in the welibore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment the nr^ans for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subtenBnean zone 
corTq>rises means for compressing the second subtenBnean zone. In an exemplary 
embodinnent, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart>ons from the second subteranean 

20 zone. In an exerTq>lary embodiment, the system further includes means for vibrating 
the second subterranean »r\e to dean the radial passages of the perforated tubulars 
. that are radially expanded into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system furttier Includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contact wRh the second sutiterranean rane to increase the rate of recovery of 
hydrocarbons fronri the second subterranean zone. 

A system for extracting materials from a produdng subterranean zone in a welibore, at 
least a portion of the welibore including a casing, has also been described that indudias 
30 means for positioning one or more soEd tubulars within the welibore, nieans for 
positioning one or more perforated tubulars within the weDbore each Including one or 
mors radial openings, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of tfte solid tubulars and the perforated 
tubulars within the welibore, means for radially expanding at teast one of the perforated 
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Ujbulars into intimate contact' with the producing subterranean zone, means for nuidldy 
coupling the soiid tubulars with the casing, means for fluididy coupling the perforated 
tubulais with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the weDbore, and means for 
fluidicly ooupiing at least one of the perforated tubulars with the predudng 
subterranean zone. In an eiwmplary embodiment, the means for radiaHy expanding at 
least one of Sie perforated tubtdars into intimate contact with the produdng 
subterranean zone oornprises means for compressing the produdng subterranean 
zone. In an exemplaiy embodiment, the system further indudes noeans for vibrating 
the produdng subterranean zone to increase the rate of recovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into Intimate contad 
wHh the produdng subterranean zone. In an oxemplaiy embodiment, the system 
further indudes means for applying an impulsive load to the perforated tubulars that 
OB radially expanded into intimate contact with the produdng subten-anean zone to 
Increase the rate of recovery of hydrocarbons from the produdng subterranean zone. 

An apparatus has aiao been described that indudes a zonal isolation assembly 
positioned virithin a weNbore that traverses a subterranean formation and indudes a 
perforated weHbore casing, including: one or more soiid tubular members, each solid 
tubular member Indudbtg one or more external seals, one or more perforated tubular 
members coupled to the sofld tubular members, arid a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perfcwated 
tubular mend)erB are fbrmed by a radial expanston process perfomned v^in the 
wellbore, and ^ least one of ttte perforated tubular menders are ra<fially expanded into 
intinnate contact with the perforated wellbore casing. In an exemplary embodiment, the 
perforated tubular rhembers that are nidiatty expanded into intimate contact with the ' 
perforated casbig compress the subtenanean formatton. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weflbore that indudes a perforated c^ing that traverses the second subterranean 
zone, has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the soUd tubulars traversing tfie first subtenanean zone, positioning 
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one or more perforated tubulars within ttie wellbore each including! ^ 
passages, the perforated tubulars traversing the second subtehxmean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
weObore, radially expanding at least one of the perforated tubulars into indmate contact 
5 with the perforated casing, fiuidicly coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the weHbore external to the soUd tubidars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into Irrtlmate contact with the perforated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further Includes 
vibrating the second subteranean zone to increase the rate of 'iecovery tit 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further Includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
applying an irnpulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocartions from the second subterranean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbora, at 
lei»t a portton of the weObore Including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or more solid tubidars within the weObore. positioning one or more perforated 
tubulars wMhln the wellbore each including one or more radial passages, the perfbrated 

25 tubulwB traversing the producing subtenranean zone, radially expanding at least one of 
the solid tubulars and the perforated tubulars within the wellbore. radlatly expanding at 
' least one of the perforated tubulars into intimate contact with the perfbrated casing, 
fluldidy coupling the solid tubulate with the casing. Iluidiciy coupling the perfbrated 
tubidaiB with the soBd tubulars, fiuidicly Isolating the producing subterranean zone from 

30 at toast one other subtenanean zone within the wellbore, and fhjldidy coupling at least 
one of ttie perfbrated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded Into Intimate contact 
with the perforated caslrig compress fhe producing subterranean zone. In an 
exemptary embodiment, the m^hod further Includes vibrating the producing 
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subteiranean zone to Increase the rate of recoveiy of hydiocartrans from the producnig 
sutrtenanean zone. In ah exemplary embodiment, the method further inciiKles 
vibrating the producing subt^ianeah zone to dean the radial passages of the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
5 casing. In an exempiafy embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into Intimate 
contact with the perforated tubulars to inicrease the rate of recovery of hydrocarbons 
from the prochjcing subterranean zone. 

10 A system for isolating a first subtenanean zone from a second subtenanean zone in a 
wellbore that includes a perforated casing that traverses the second suUeiranean 
zone, has also been described that includes means for positioning one or more solM 
tubulars writhin the wellbore. the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

15 including one or rtiore radial passage, the perforated tubul€« traversing the second 
sul>tenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, nwans for radially eiq^andlng at least one of the 
perforated tubulars into Intimate contact with the perforated casing, means for fluididy 
coup&ig the perforated tubulars and the solU tubulars, and means for prevwrting the 

20 passage of fluids from the first SMbtananean zone to the second subterranean zone 
within the wellbore extennal to the solid tubulars and perforated tubulars. In an 
exemplar embodiment, the means for radial^ expanding at least one of ^ perforated 
tubtdars into intimate contact with the perforated casir^ comprises means tor 
oomprsssbig the second subterranran zone. In an exenqjiary embodimmt the system 

25 further indudesrneans for vibrating the second subtenanean zone to Increase the rate 
of rmovery of hydrocarbons finom the second subterranean zone. In an exemplary 
einbbdbnent, the system further Includes means for vibrattog the second subterranean 
zone to dean the radial passages of the pwforated tubulars that are radially expanded 
Wo intimate contad with the perforated casing. In an exemplary embodiment, the 

30 intern further Includes means for applying an impulsive load to the perforated tobulars 
lhat era radially expanded into intimate amtact with ttie perforated casing to increase 
the rate <rf recovery of hydrocart)ons firom the second subterranean zone: 
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A system for extracting materials from a pioduang subtenanean zone in a weilbore, at 
least a pmrtion of the weilbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also beat desaa)ed that includes means for 
positioning one or more solid tubuiars wHhin the weiiboiB. means for positioning one or 
mors perforated tubuljvs within the w^lbore each including one or more radial 
openings, the perforated tubtdars traversing ttie producing subterranean zone, means 
for radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the weiibbre, means for radialiy expanding at least one of the perforated tubuiars 
into intimate contecl virith ttie perforated casing, means for fluidicly coupling the solid 
tubuiars with the casing, means for fluididy coupling the perforated tubuiars with the 
solid tubuiars. means for flutdidy Isolating the producing subterranean zone from at 
least one other subterranean zone within the weilbore, and means tor fluididy coupling 
at least one of the perforated tubuiars with the producing subterranean zone. In an 
exemplary embodiment, the means for radially ej^nding at least one of the perfbrated 
tubuiars into Intimate contact with the perfbrated casing comprises means for 
compressing the produdiig subterranean zone. In an exemplary embodiment, the 
further indudes means for vibrating the producing subterranean zone to increase the 
rate of recovery of hydrocarbons from the produdr^g subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the producing 
subterranean zohe to dean the radial passages of the perforated tubuiars that are 
radially expanded into intimate contact with the perforated casing. In an exemplary 
embodiment, the system further indudes means for applying an inputeive load to the 
perforated fubulars that are radiaily expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 
sid^nanean zone. 

An apparatus has also been descnlied that indudes a zonal isolation assembly 
induding: one or more solid tubular membere. each soBd tubular member induding one 
or more external seats, one or more perfrwated ti^Milar members each induding radial 
passages coupled to the solid tubular members, and one or more perforated tubular 
Bners each induding om or more radial passages coupled to the interior surfoces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
Isoiatton assembly. At least one of the sdid tubular members and the perforated 
tubular members are fomwd by a radial expansion process perfomwd within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion prooiass 
performed within the weilbore. 

A method of isolating a first subtenranean zcme from a second subterranean zone In a 
5 weilbore has also been described that Includes positioning one or more solid tubulars 
within the weilbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
weibore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
10 fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenranean zone 
within the weilbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the Interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
IS tubulariinerswithlntheinterlorof one or niore of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone In a weilbore, at 
least a portion of the went)ore including a casing, has also been described that includes 
positioning one or more solid tubulars within the weilbore, positioning one or more 

20 perforated tubulars each including one or more radial passages within the weilbore, the 
perforated tubulars traversing the producing subterranean zone, rsMllaily expanding at 
least one of the solid tubulars and the perforated tubulars within the welibore, fluidicly 
coupling the solid tubulars wHh the casing, fluididy coupling the perforated tubulars 
with the solid, tubulars, fluididy isolatir^ the producing subtenanean zone from at least 

25 one other subterranean zor^e within the weilbore, fluididy coupling at least one of the 
perforated tubulars with the produdng sut^anrarwan zone, positioning one or more 
perforated tububr iineis within the interior of one or more of the perfrMBted tubulars, 
and radally expanding and plastically deforming the perforated tubular liners within the 
Interior of qne or more of the perforated tubulars. 

30 

A system for isolating a first subterrahean zor^ from a second subterranean zone In a 
wel[tx>re has also been desoibed that indudes means for positioning one or more solid 
tubulars within the weilbore. the solid tubulars traversing the first subtenanean zone, 
means for positioning one or ayore perforated tubulars each induding one or more 
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radial passages within the wellbore, the perforated tubulars travereing the second 
subterrarman zone, means for radially expanding at least one of the solid tubulars and 
perforated tubidars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preverrthg the passage of fluids from the fin^t 
5 subterranean zone to the Second subterranean zone within the wellbore extemal 1o the 
[vimary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or mdrs of the perfected tubulars, 
and means for radially expanding and plastically defomiing the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting matenals from a producing subtenanean zone in a wellbore, at 
least a portion of the weilbors including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, nieans for 
positioning one or more perforated tubulars each including one or more radial 

15 passages vrithin the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for ratSalty expanding at least one of the solid tubulars and 
the perforated tubulars within the wetlbore, means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
^sotid tubulars, means for fluididy isolating the pmdudng subterranean zone from at 

20 least one other subtenianean zone within the welibora, means for fluididy coupling 
at least one of the perfbrated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of me or more of 
the perfected tubulars, and means for radially expanding and plastically deforming the 
perforated tubular llnere within the intertor of one or more of the perforated tubulars. 

25 

An apparatus has ateo been described that indudn a zonal isolation assembly 
induding: one or more solid tubular nrvembers^ each soM tubular member induding one 
or more external seals, two or more perfbrated tubular memt»r8 each induding radial 
passages coupled to the solid tubular members, and one or more one^y valves for 
30 contrdlably fluididy ooupBng the perforated tubular members, and a shoe coupled to 
the zonal isolatfon assembly. At least one of the solid tubularmembers and the 
perforated tutHJlar members are formed by a radial expansion process performed within 
the welit)ore. 
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A method of isolating a first subterranean, zone from a second subterranean zone 
having a plurality of producing zones in a weltbore has also been described , that 
includes positionmg one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 
5 including one or more radial passages wHHn the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the primary solid faibulars/ preventing the passage of fluids from ttie first 
subtenanean zone to the second subtenanaan zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zdnes 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subtenanean zorm, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore. 
positioning two or nfore perforated tubulars each including one or more radial passages 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluidicly coupSng the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars, fluididy isolating the prcdudng 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluidicly coupling at least one of the perforated tubulars with the produdng 
subterranean zme, preventing fluids from passing from' one of the produdng zones 
25 that has not been deplafed to one of the produdng zones that has been depleted. 

A system for isolating a first subterranean zone from a second subtenanean zone 
having a plurality of produdng zones in a wellbore has also been described that 
Indudes means for positioning one or more solid tubulars within the wellbore, the solid 
30 tubulars traversing the first subt^ranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the weDbore, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expandinjg at least one of the solid tubulars and perforated tut>ulars within the weDbore, 
means for fluidicly coupling the perforated tubidars and the solid tubulars, means for 
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preventing ttie passage of fluids from the first subterranean zone to the second 
. subterranean ^ne within the wetlbore external to the prinnary solid tubulars and 
perfbrated tubulars, nnems for positioning one or more perforated tubular liners within 
the interior of one or more of the perfbrated tubulars. arxl nieans for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
produdng zones that has been depleted. 

A system for extracHng materials from a pluraltfy of producing subterranean zones in a 
wellbore, at least a portion of the weObore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the wetlbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages wKhln the wellbore, the perfbrated tubulars traversing the producing 
subterranean zor^s, means for radisdly expanding at least one of the solM tubulars and 
the perfbrated tubulars within the wellbore, nf>eans for fluidicly coupling the solid 

15 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tububrs, means for fluidicly Isolating the produdng subterranean zone from at 
least one other subt^nean zone within the wellbore, means for fluididy coupling at 
least one of ttie perfected tubulars with the produdng subterranean zone, means for 
positior^ng one or more perforated tubular liners within the Interior of one or more of 

20 the perforated tiAulars. and means for preventing fluids from passing from one of the 
producing zones th^ has not been depleted to one of the produdng zones that has 
been depleted. 

An apparafais for extracting geothermal energy from a subterranean formation 
25 containing a sowce of geothemwl energy has also been described that indudes a 
zonal Isolation assembly positioned within the subterranean formatbn Including: one or 
more soHd tubular members, each soBd tubular member induding one or more external 
sesds, one or more perfected tubular nfiembers each including racfiai passages coupled 
to the sold tubular members, and one or rnore perforate tubular Bners each induding 
30 one or more radial passages owpM to the interior surftices of one or mora, of the 
p«fbrated tubular members, and a shoe coupled to the zonal Isotetion assembly. At 
least one of the sdid tubular members and the perforated tubular members are fonrmd 
by a radial expansion process perfbmied within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
• including a source geothemial energy in a weHbore has also been descnlied that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or nrtore perforated tubulars 
5 each including one or more radial passages within the welibore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the soHd 
tubulars and perforated tubulars within the wetibbn^, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
sublenanean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or nxMre of the perforated tubulars. and radially 
expanding and plastically deforming the perforated tubular liners within the Interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothemrwl energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore Including a casing, has also been described 
that Includes posltfoning one or more solid tajbulars within the vrolibore, posiHonIng one 
or more perforated tubulars each including one or more radial passages within the 
WBllboTB. the perforated tubulars traversing the subtenranean geothermal zone, radially 
.20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore. fluidicly coupling the solid tubidars with the casing, flukjicly coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subterranean 
geolhennal zone from at least one other subtenanean zone within the wellbore, and 
fluidicly coupling at least one of the perforated tubulars with the subterranean 

25 geothermal zone. 

A system fx isolating a first subterranean zone from a second geothermal 
subtermean zone In a wellbore hais also been descrbed that Includes means for 
positioning one or more s(«d tubulars within the wellbore. the solid tubulare travereing 
30 the first subtenanean zone, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geottenmal subterranean zone, means for radially expanding at 
least one of the solW tubulars and perforated tubulars within the wellbore, mear» for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 
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preventing the passage of fluids from the first sutiterranean zone to the second 
geothermal subterranean zone within ttie wellbore external to the primary scdid tubuiars 
and perfbrated tubuiars. 

5 A system for extracting geothennal energy from a subtenranean geothennal zone in a 
wellbore, at least a portion of the wetlbbre including a casing, has also been described 
that includes means for positioning one or more solid tubuiars within the wellbore, 
means for positioning one or more perforated tubuiars each including cm or more 
radial passages within the wellbore. the perforated tubuiars traversing the subterranean 

10 geothermal zone, means for radially expanding at least one of the soDd tubuiars and 
the perforated tubuiars within the wellbore, means for fluKjidy coupling the solid 
tubuiars with the casing, means for fluididy coupling the perforated tubuiars with the 
solid tubuiars. n^ns for fluididy Isolating the subterranean geothennal zone from at 
least one c^er subterranean zone within the wellbore, and n^eans for fluididy coupling 

1 5 at least one of the perforated tubulare with the siAitenanean geothennal zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or wore solid tubular memberB, each solid tubular member induding one 
or more external seals, one or nrore perforated tubular members each induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solM tubular members and the perforated 
tubular members are formed by a radial expansion process perfonned within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
cleaned by forther radial expansion of the perfbrated tubular membere withiri the 

25 wellbore.. 

A method of isolatng a first subterranean zone from a seccmd subterranean zone in a 
wellbore has ateo been described that includes positioning one or more solid taibulars 
within the weDbore. the sofld taibuiare travereing the first subterranean zcme, positioning 
30 one or more perforated fajbulars within the wellbore each indudirq one or more radial 
passages, the perforated tubuiars traversing the second subterranean zone, radiaily 
expanding at least one of tfte primary solid tubuiars and perforated tutnilarsvwithin the 
wellbore. fluididy coupling the perforated tubuiars and ttre soW tubuiars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
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within the weObore external to the solid tubuiars and^ peffcMated tubulars. and cleaning 
materials fiwn the ladiai passages of at least one of the perfoiated tubulars by further 
radial expansion of the perforated tubulars within the weilbore. 

5 A metiwd of extracting nriatericUs from a producing subteiranean ro^ 

least a portion of the wdibore induding a casing, has also been described that includes 
positionbig one or more solid tubulars within the weiibore. positioning one or more 
perforated tubulars witMn the weiibore each including one or more radial passages, the 
. perforsted tubulars traversing the producing subterrBnean zone, radially expanding at 

10 least one of the sdid tubulars and the perforated tubulars within the weiibore, fiuididy 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars. fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the weiibore, fluididy coupling at least one of the 
perforated tubulars with ttie producing subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and deairirtg materials fiwi the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tutiulars within the weiibore. 

A system for isolating a first subterranean zone from a second subtenranean zone in a 
20 weliboie has also been described that btdudes means for positioning one or mxe sdid 
fadHilars within the welBxirB, the solid tubulars traversing the first sutitenanean «>ne, 
rneans for positioning one or more periiwated tubulars vrithin the weBbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone, mears for radiafly expanding at least -one of ttie solid tubitora and 
25 perforated tubidais within the weiibore, means for fluidicly coupibtg the perforated 
tubulto and the soKd tubulars, means for preventing the passive of fluids from the first 
subterranean zone to the second subtenanean^zone within the weHbore e)^ma1 to the 
solid tubulars and perforated tubulars. and means for c(eanbig materials from the radtal 
passages of at tea^ one of the perforated tubulars by further radial e^cpansidn of the 
30 perforated tubulars within the weiibore. 

A system for extracting materials from a producing subterranean zone in a weiibore. at 
least a portion of the weiibore Induding a casing, has also been described that Indudes 
means for pootionlng one or more solid tubulars. v«thln the weiibore. means for 
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positioning one or more pefforatBd tubulars within the weltbore each including one or 
more radial passages, the perforated tutHJlars traversing the producing sul^nanean 
2Dne, means for radially expanding at lesnt one of the solid tubulars and the perforated 
tubulars within the wellbore. means for fluidHdy coupling the sold tubulars with the 

5 casing, mews for fluldidy coupling the perforated tubulars with Ihe solid tubulars, 
rheans for fliddidy isolating the produdng subterranean zone from at least one other 
subtenanean zone within the welibore. means for fluididy ooupOng at least one of the 
perforated tubulars with the producing subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 

10 radial expansion of the perforated tubulars within the wellbore. 

Although IHustretlve embodiments of the Invention have been shown and described, a 
wide range of modification, change and substitution is contemplated in the foregoing 
disclosure. In sonte instances, some features of the present invention may be 
15 employed without a corresponding use of the other features. AcconJingly, it is 
appropriate that the appended claims be construed broadly and in a manner consistent 
with the soope of the invention. 
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CLAIMS 

1. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, oomprising: 

5 positioning one or more solid tubulars wtthln the weUbore, the solid tubuiars 

traversing the first subtenanean zone: 

positiorring one or more perforated tubulars each including one or more radial 
passages within the weilbore, the perforated tubulars traversing the second 
subterranean zona; 

10 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluldldy coupling the perforated tubulars and the primary solid tubuiars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubi^ars and 
15 perforated tubulars; 

sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least sonne of the radial passages of the perforated 
tubuiars. 

20 

2. A method of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more radial 
25 pasrages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubuiars and die perforated tubulars 
within the wellbore; 

fluididy coupling the soKd tubulars with the casing; 
30 fluidicly ooupling the perforated t£ibu^ with the solid tubulars; 

fluldlcly Isolaiting the produdrtg subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars witi^ the producing 
subterranean zone; 
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sealing off an annular region within at least one of the perforated tubulars; and 
injecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least sorne of the radial passages of the perforated 

tubulars. 

5 

3. A system for Isolating a first subterranean zone from a second subterranean 
zone in a waHbore, comprising: 

means for positioning one or more soffd tubulars within the weilbore, the solid 
tubulars traversing the first subterranean zone; 
10 means for, positioning one or more perforated tubulars each including one or 

more radial passages within the weHbore, the perforated tubulars traversing the seaxid 
subterranean zone; 

means for radially expandir^ at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
15 means for fluidldy ooi^ling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subtenanean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tutHjIers; 

nwans for sealing off an annular region within at least one of the perforated 
20 tubulars; and 

means for injecting a hardenable fluidic seafing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radiad passages of the 
perforated tubulars. 

25 ' 4. A system for extracting nrtatarials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for posHtonirq one or more solid tubulars within this weUbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the weDbdre, the perforated tubulars traversing the 
30 producing subterranean zone; 

means for radially expanding at least one of the solid tutnilars and the 
perforated tubulars within the wellbore; 

mear^ for fTuldiciy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tutmlars with the solid tobulars; 
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means for fluididy Isobting the producing subtenanean zone from at least one 
other subtenranean zone within the weilbore; 

means for fluididy ooupfing at least one of the perforated tubulars with the 
producing subterranean zone; 
5 means for sealing off an annular region within at least one of the perforated 

tubulars; and 

n^ans for injecting a hardenabis fluldic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tutnilars. 



78 



1, An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or . 
5 mors external seal^ 

one or mora perforated tubular members coupled to the solid tubular members; 
one or rnore flow control valves operably coupled to the perforate 
controlling the tkm of fluidic materials through the perforated tubular memt)er$; 

one or niore temperature sensors operabty coupled to one or rmre of the 
10 ' perforated tubular nrtembers for monitoring the operating temperature within the 
perforated tutniiar members; 

one or more pressure sensors operably coupled to one or more of the 
peiforated tubular nwrnbers for monitoring the operating pressure within the perforated 
tubular members; and 

is one or rnore flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zor^al isolation assembly; and 

a controller operat>ly coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlBng the operation of ttie flow control valves; 

wherein at least one of the solid tubular members and ttie perforated tubular 
merTd)ers era formed by a radial expansion process perfonrad within the weltt>ore. 

25 2. A method of Isobtihg a first subterrar>ean zone from a second subterranean 
zone in a welbore, comprising: 

positioning one or more sdid tubulars withih the weDbore, the solid tubulars 
traversing the first siAterranean zone; 

positioning one or more perforated tubulars within the wetlbore, the perforated 
30 tutNilars traversir^ the secortd subterranean zone; 

radtalty expanding at least one of the primary, solid, tubulars and perforated 
tutnilars within the wellbore; , 

fluidiciy coupling the perforated tutHilars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
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subterranean nne within the wellbore external to the solid tutnilars and perforated 
tubulars; , 

monltorine the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fluidic materials throi^h the perfected tubulars* as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
, wellbore, at least a portion of the wellt>ore including a casing, comprising; 

10 positioning one or more solid tubulars within the wellt>ore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the produdng subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tutxilars 
within the wellbore; 
15 fluididy coupling the solid tubulars with the casing; 

fluldidy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with ttie produdng 
20 subtenanean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tutHilars; and 

controlling the flow of fluidic nraterials through the perforated tubulars as a 
function of the rhonitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zone firom a second subterranean 
zone In a wellbore, comprising: 

means for positioning one or mom solid tubulars within the wellbore. the solid 
tutMiiais traversing the first subtefranean zone; 
30 means for positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subtenranean zone; 

n^eans for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
: the second subterranean zone within the wellbore external to the solid tubulars and 
pi^rfbrated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 witWn one or more of the perfbrated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting matarials from a produdng subtenanean zone in a 
10 wellbore, at least a portion of the wellbore Including a casing, comprising; 

means for poslttoning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore, the 
perfoiBted tubulars traversing the producing subterranean zone; 

means for radially expanding at least , one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars with the casing; . 
means for fluldidy coupling the perforated tubulars with the solid tubulars; 
means for fluldidy isolating the produdng subterranean zone flrom at least one 
20 other si^ten^nean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
wttMn one or more of the perforated tubulara; and 
25 means for contrdling the flow of fluidic materials through the perforated tubulars 

as a function the monitored operating temperatures, pressures, and flow rates. 

6* An apparatus, comprfeing: 

azonalisbiation a$$emt)ly conr^Mising: 
30 one or more sdid tubular ifrombera, each solid tubular member induding one or 

more external seats; 

one or more perforated tubutar memt>ers each inducfing radial passages 
coupled to the solid tubular members; and 

one or rmre solid tubular liners coupled to the intertor surfaces of one or more 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 menrtbers are formed by a radial expansion process performed within the wellbcm; and 
wherein the solid tubular liners are fomied by a radial expansion process 
perfonmd within the weilbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 zone in a weilbore, comprising: 

posiltoning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone; 

po8ttk)ning one or more perforated tubulars each including one or more radial 
passages ^Mthin the weilbore, the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding af least one of the solid tubulars and perforated tubulars 
within the. weRbore; 

fiuidicl^ coupling tlie perfbrated tubulcrs and the primary 

preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean zone within the weilbore external to the prinrtary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
. the perforated tubuters; and 

radially expanding and plasticaliy deforming the solid tubular liners within the 
25 ' irtteriorofoneornooreof the perforated tubulars to. fl^ 
racfial passages of the perforated tubulars, 

8. A method of extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the weilbore irtduding a casing, comprising; 

30 positioning one ormore solid tubulars within the weilbore; 

' positioning one or more perforated tubulars eac*i Including one or more radial 
passages within the weilbore. the perforated tubulars traversing the produdng 
subterranean zone; 
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radially expanding at least one of the solid tubulaTS ani the perforate tubulars 
within the wellboiB; 

fiuididy coupling the solid taJbuiars with the casing; 

fiuldidy coupling the perforated tubulars with the solid tubulars; 
5 fluidldy teolating the producing subterranean zone from at least one other 

subtenranean zone within the weiibore; 

fluididy coupling at least one of the perforated tubulars with ttie producing 
subterranean zone; 

positioning one or nrvora solid tubular liners withbi the interior of one or more of 
10 ' the perforated tubulars; and 

radially expanding and plasticaity defonning the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubUIars. 

15 9. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or mom sdid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranean zorw; 

nneans for positioning .one or more perforated tubulars each indudlng one or 
20 more radial passages within the welibore, the perfbrated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the sdid tubulars and perfbrated 
tillers within the weiibore; 

liieans for fluididy coupling the perforated tubules and the solid tubulars; 
25 means for preventing the passage of fluids from the flrst subtenranean zone to 

the second subtenranean zone within the wellbore external to the primary soDd tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of oiie 
or more of the perforated tubulars; and 
30 means for radiaDy expanding and plastically deforming the solid tubular liners 

within the interior of one or more of the perforated tubulars to flukfldy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting rnaterial$ from a producing subterranean zone in a 
weUbore. at least a portion of the welibore including a casing, comprising; 

means for positioning one or more solid tubuiars within the weilbore; 

means for positioning one. or mom perforated tubuiars each including one or 
5 more radial passages within the wellbore, the perforated tubuiars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within the wellbore; 

means for fluididy coupling the solid tubuiars with the casing; 
10 means for fluididy coupling the perforated tubuiars with the solid tubuiars; 

means for fluididy isolating the produdng subtenanean zone from at least one 
other subtenranean zone within the wellbore; 

means for fiuklidy coupling at least one of tiie perforated tubuiars with the 
produdng subterranean zone; 
15 means for posi&oning one or more solid tubular liners within the interior of one 

or more of the perforated tubuiars; and 

means for radially expanding and plastically deforming the solid tubuliar liners 
within the interior of one or more of the perforated tubuiars to fluididy seal at least 
some of the radial passages of the perforated tubuiars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly oompriising: 

one or more solid tubular members, eath solid tubular member indudrng one or 
more exterrial seals; 

25 one or more perforated tubular memt>ers each induding radial passages 

coupled to the solid tubular members; and 

a sealing material coupled to at least sonne of the perforated tubular members 
for sealing at least some of the radial passages of the perforated tutHJiar members; arKl 
a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subtenar^ean zone from a second subterranean 
zone in a weiibone, comprising: 

positioning one or more solid tubuiars within the wellbore. the solid tubuiars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each Including one or more radial 
passagm within the wellt>ore, the . perforated tubulars traversing the second 
subtenranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 witNn the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the iflrst subterranean zone to tlie second 
subterranean zone within the weDbore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforate tubulars; and 

injecting a handenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a pnxludng subturanean zone in a 
wellbore, at least a pc^on of the wellbore including a casing, comprising: 
positioning one or more solid tubulars within the wellbore; 
positioning prie or more perforated tubulars each Including one or more radial 
passages within ttvs weilbors, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
viMitn the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluidiciy coupling the perforated tubutars with the solid tubulars; 
25 fluidiciy isolating the produdrtg subterranean zone from at least one other 

subtonranean zone within the w^bore; 

fluididy coupling at. least one of the perforated tubulars wHh the producing 
subten«nean zone; 

seaDng off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenat>le fluidic sealing material into the sealed smnular regims of 

the perforated tubulars to seal off at least some of the radial passa^s of the perforated 
tubuters. 
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14. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, con^rising: 

means for positioning one or more solid tubuiars within the wellbore, the soBd 
tubulars traversing the first subterranean zone; 
5 means for ppsitkming one or mors perforated tubuiars each including one or 

mora radial passages within the wellbore. the perfected tubuiars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and perforated 
tubuiars within the wellbore; 
10 means for fluidlciy coupling the perficHated tubuiars and the soBd tubuiars; . 

nraans for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore extemal to the primary solid tubuiars 
and perforated tubuiars; 

(means for sealing off an annular region within at least me of tlie perforated 
15 tubuiars; and 

means for injecting a liardenable fiuidic sealing material into tl^ sealed annular 
regions of the perforated tubuiars to seal off at least some of the radial passages of the 
perforated tubuiars. 

20 15. A system for extracGng materials frorri a producing subtenranean zone in a 
wellbore, at least a pc»tion of the wellbore including a casing, comprishg; 
means for positioning one or rhore solid tubuiars within the wellbore; 
means for positionlnig one or noore perfbrated tubuiars each Including one or 
more radial pesssges within the welibore, the perfbrated tubuiars traversing the 
25 ' producing subterranean zone; 

means for radially expanding at least one of 0ie solid tubuiars and the 
perforated tubuiars withirl the weHbore; 

nieans for ffuidiciy coupling the solid tubuiars with the casing: 
means for fluidlciy ooupiing the peiforated tubuiars with the solid tubuiars; 
30 means for fluididy isolating the producing subterranean zone fircm at least one 

other subterranean zone within the wellbore; 

means fm^ fiukJidy ooupiing at least one of the perforated tubuiars with the 
producing sutrterranean zone; 
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1, 

means for sealing off an annular region wittiln at least one of the perforated 
tubulars; and 

means for injecting a hardenable fluidic seaBng materlat into the sealed anrtular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal bolatlon assembty positioned within a welibore that traverses a 
subterranean formation, comprising: 
10 • or)e or more soM tutnilar memi^rs, each solid tubular memt>er induding one or 

more extenr>al seals; 

one or wmB perforated tubular membefs coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular membefs and the perforated tubular 

members are formed by a radial expansion process performed within the welibore; and 

wherein at least one of the perforated tubular menrd>ers are radiaDy expanded 
Into intimate contact with the subterranean fonmation. 

20 17. The apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded Into Intimate contact with the subterranean formation compress the 
subterranean fonration^ 

18. A method of isolattng a first subterranean zone from a second subterranean 
25 zone in a wellboris. oomprteing: 

positioning one or mors soBd tubulars within the welibore, the solid tubulars 
traveraing the first subterranean zone; 

positioning one or more perforated tubutars within the welibore each including 
one or nuuro radial passages, 0ie perforated tubutars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within ttie welibore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subtenanean zone; 
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fiuidtdy coupling the perforated tubulars arKi the ^ 

preventing the passage of fluids from the first subten^nean zone to the second 
sutrtenanean zone within the wellbore external to the solid tubulars and perforated 
tubulars. 

5 

19. The method of dabn 18, wherein the perforated tubulars that are radially 
expanded into intirnatB contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of daim 18, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method of daim 18, further comprising vibrating the second subterranean 
15 zone to dean the radial passages of the perforated tubulars that are radially expanded 

Into Intimate contact with the second subterranean zone. 

22. IhB method of claim 18. further comprising applying an impulsive bad to the 
perforated tubulars that ars radially expanded into intimate contact with the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenanean zone. 

23. A method of extracting materials from a prodwtng subterranean zone In a 
wellbore, at least a portion of the wellbore indudlhg a casing^ comprising; . 

25 positioning one or more soKd tubulars within the wellbore; 

positioning one or more perforated tubulars within the welit>ore emh induding 
one or more radial passages, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the sdM tubulars and the perforated tubulars 
30 within the weflbore; 

radially expsffufing at least one of the perforated tubulars into intimate contact 
with the producing subterranean zone; 

fluididy coupling tte solid tubufcars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 



88 



fluididy isolating the producing subterranean zone from at least one other 
subtefranean zone within the weUt>ore; and 

fluidiciy coupling at least one of the perforated tubutars with the producing 
siril)tenanean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into intimate contact with Vhe producing subterranean zone comprsss the 
produdrig subtenBnean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subtenBnean zone to increase the rate of recovery of hydrocarbons from the produdng 
sutytenanean zone. 

26. The method of daim 23» further comprising vibrating the producing 
15 subterranean zone to dean the radial passages of the perforated tubulars ttiat are 

radiaUy expanded into intimate contact with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an imputeiye load to the 
perforated tubylars that are radially expanded into intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

25. A system for isdating a first subtenranean zone from a second subterranean 
zone in a wellbore, comprising: 

25 means for positionirtg one or more solid tubulars within the weDbore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tutAJlars within the wellbore each 
indudir^ one or more radial passages, the perforated tubujars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the weDbore; 

means for radially expanding at least one of the perforated tubulars into Intimate 
oontad with the second subtenBnean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids fronn the first subterranean zone to 
the second subterranean zone within the wellbore extenrtal to the soM tubulars and 
perforated tubulars. 

5 29. The system of daim 28, wherein the means for radiady expanding at least one 
of the perforated tubulars into intimate contact with the second subtenBnean zone 
comprises means for compressing the seoorKi si4)terranean zone. 

30. The system of claim 28, further comprising means for vibrating the second 
10 subterranean zone to Increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to cteah the radial passages of the perforated tubulars that are 

15 radially expanded into intimate contact with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to »ie perforatwl tubulars that are radially expanded into intimate contact with ttie 
second subterranean zone to IncreaM the rate of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng sut)terranean zone in a 
waObore, at least a portion of the weObore including a casing, oomprising; 

means for positioning one or more solid tubulars within the wellbore; 
25 nieans for positioning one or nriore perforated tubi^rs within the v^^ 

Including one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radiaDy expanding at least one of the solid tubulars and the 

» 

perforated tubulars within the wellbore; 
30 n^ear^ for radially expanding at least one of the perforated tubulars into intimate 

contact with the produdng subterranean zone; 

means for fluididy coupling the stOd tubulars wtth the casing; 

means for fluididy coupOng the perforated tubulars with the soOd tubulars; 

means for fluididy iscriating the produchg subterranean zone from at least one 
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other subtarraneah.zone within the weDbore; and 

means for fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 34. The system of daim 33» wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subtenanean zone 
comprises means for compressing the pR>ducing subterranean »ne. 

35. The system of daim 33, further comprising means for vibraling the producing 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the producing 

sutrterranean zone. 

36. The system of ctaim 33, further comprising means for vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contact with the produdng subterranean zone. 

37. The system of daim 33, furtl^r comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contad with the 
produdng subtenanean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a weilbore that traverses a 
subtenanean fonmation and indudes a perforated weilbore casing, comprising: 
25 one or more solid tubular members, each solid tubular member induding one or 

more extemal seals; 

one or mom perforated tubular members qoUpled to the scM tubular members; 

and 

a shoe coupled to the zonal Isolation assembly; 
30 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed withlh ttw weUbore; arKi 

wherein at least one of the perforated tubular memt>ers are radially expanded 
into Intimate contact with the perforated weilbore casing. 
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38. The apparatus of daim 38, wherein the perforated tubular members that are 
radially expanded Into intimate contact with the perforated casing compress the 
subterranean fomnation. 

5 40. A method of isolating a first subterranean zone from a second subterranean 
zone in a welibore that includes a per^ted casing that traverses tl^e second 
subterranean zone, comprising: 

positioning one or more solid tubuiars witNn the welibore. the solid tubulars 
traversing the first subterranean zone; 
10 positioning one or rhore perfected tubulars within the welibore each including 

one or more radial passages, the peilbrated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the welibore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

with the perforate casing; 

fhjididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the v^lbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of claim 40, wherein the perforated tubulars that are radially 
expanded into Intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of dalm 40. further comprising vibratihg the second subterranean 
zone to increase the rata of recovery of hydrocart)ons froiin the second subterranean 
zone. 

30 43. The method of daim 40. further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intlmale oontact with the perforated casing. 

44. The method of daim 40. further comprising aK>lying an impulsive load to the 
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perforated tubulars that are radially expanded into tntimate contact with the perforated 
casing to increaee thte rate of recovery of hydrocartms from the second subtenranean 
zone. 

5 45. A method of mtracting materials from a producing subterranean zone in a 
weHbore. at least a portion of the wellbore including a casing and a perforated casirig 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubulars within the weDbore; 
positioning one or more perforated tubulars within the wellbore each Including 
10 one or more radial passages, the perfbrated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars Into intimate contact 
15 with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perfbrated tubulars with the solid tubulars; 
. fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbora; and 
20 fluididy coupling at least one of the perfbrated tubulars with the produdng 

subterranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded Into intbnate contact with the perforated casing compress the produdng 

25 subterranean zone* 

47. The method of daim 45, further apprising vibrating the produdng 
sut>terranean zone to increase the rate of recovery of hydrocartx)ns from the produdrig 
subtenanean zone. 

30 

48. The method of daim 45. fi^ther comprising vibrating the producir>g 
subtenarman zone to dean the radial passages of ths perforated tubulars that are 
radially expanded into intimate contad with the perfbrated casing. 
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49. The method of dalm 45, further comprlslna apfriying an impulsive toad to the 
perforated tubuiars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocartwns from the producing 
subterranean zone. 

50. A system for isolating a first subterranean zone from a second subtenariean 
zone in a wellbore that includes a perforated casing that traverses the second 
subtenranean zone, comprising: 

means for positiofiing one or more solid tubidars within the wellbore. the solid 
tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars within the welibore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

nreans for radially expanding at least one of the solid tubulars and perforated 
tubulars wHhln the wellbore; 

means for radially expanding at least one of the perforated tubulars into Intimate 
contact with the perforated casing; 

mems for fluidldy coupling the pefforated tubulars and the solid tubulars; and 

means for preventlng.the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wetlbors external to the solid tubulars and 
perforated tubulars. 

51. The system of claim SO, wherein the means for radially expanding at least one 
of the perforated tubuliars into intirnate contact with the perforated casing comprises 

nf)eans for oprnpressing the second subterranean zone. 

52. The system of daim 50. further comprising rneans for vibrating the second 
subtenanean zone to increase the rate of recovery of hydrocartXMis from the second 
subterranean zone. 

53. The system of dalm 50. further comprising mear^ for vibrating the saxjnd 
subterranean zone to dean the radial passages of the perflated tutnjiars that are 
radiaOy expanded into intimate omtact with the perforated casing... 
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54. The system of daim 'SO, further comprising means for applying an impulsive 
load to the perforated tiibutars that are radially e)q)anded Into Intimate contact with the 
perforated casing to increase the rate of recovery of hydrocartxnis from the second . 
subterranean zone. 

5 

55. A system for extracting materials from a producing subterranmn zone In a 
welttxm. at least a portion of. the weUtxm including a casing and a perforated casing 
that traverses the producbfig subterranean zone, comprising; 

means for positioning one or more solM tubuiars within the wellbore; 
10 means for positioning one or more (»rf6rated tul)ulars within the wellbore each 

including one or more radial openings, the perforated tubuiars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within ttie wellbiore; 
1 5 nr>ean$ for radially expanding at least one of me perforated tubuiars into intimate 

contect witti the perforated casing; 

means forfluidiciy coupling the solid tubuiars with the casing; 

means for fluidicly coupling the perforated tubuiars with the solid tubuiars; 

means for fluidicly isotating the producing subterranean zone from at least one 
20 otter subterranean zone within the wellbore; and 

means for fluidicty coupling at least one of the perforated tubuiars with the 
producing si^nranean zone. 

56. The system of daim 55, wherein the means for radially expariding at least one 
25 of the perforated tubuiars into- intimate contact with tt)e perforated casing comprises 

means fbr compressing the produdr^ subterranean zone. 

57. The system of daim 55, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the proNdudng 

30 subtwranean zone. 

58. The system of daim 55, further comprising means for vibrating the produdng 
subtenanean zone to deaa the radial passages of the perforated tubuiars that are 
radially expanded into intimate contact with the i^rforatBd casing. 
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59. The system of daim 55, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded Into intimate contact with the 
perforated casing to increase the rate of recovery of l^rocarbons from the producing 
5 subterranean zone. 

60« An apparatus* comprising: 

a zonal isolation assembly comprising: 

one or wore solid tubular members, each soBd tubular member including orie or 
10 more external seais; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfonned within the wellbore; and 
wherein the perforated tubular liners are fonmed by a radial expansion process 
20 perfonned within the wellbore. 

61. A method of Isolating a first subterranean zone from a second subterranean 
zone in a wellbore. oomprising: 

positioning one or wofB soBd tubulars within the weDbore, the solid tubulars 
25 traversing the first subterrarjean zone; 

positioning one or more perforated, tubulars each including one or more radial 
passages within the wellbore. the pdrfbrat»l tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perfected tubulars 
30 within the wellbore; 

fluldidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage c* fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubuiars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tutHilars; and 

radially expanding and plastically defonming the perforated tubutar liners within 
the Interior of one or mora of the perforated tubulars. . 

5 

62. A method of extracting materials; from a produdng subterranean zone in a 
welibore. at least a portion of the welll)6re including a ca$ir>g, comprising; 

positioning one or more solid tubulars within the vvellbore; 

positioning one or more perforated tubuiars each Including one or more radial 
10 passes within the weUbore, the perforated tubulars traversing 8ie producing 
Subterranean mne; 

radially expanding at least one of Oie solid tubulars and the perforated tubulars 
within the welibore; 

flLrididy coupling the solid tubulars with the casing; 
1 5 fluididy coupling the perforated tubulars with the solid tubulars; 

fluldidy isolating the producing subterranean zone from at least one other 
subterranean zone within the welibore; 

fluididy coupTmg at least one of the perforated tubulars with the producing 
subterranean zcme; 

20 positioning one or more perforated tubular liners within the inteiior of one or 

more df the perforated tubulars; and 

radially expanding and plasticalty deforming the perforated tubular liners within 
the mterior of one or more of the perforated tubulars. 

25 63. A system for isolating a first subterranean zone from a swond subterranean 
»ne in a weflbore, comprising: 

means for positioning one or more solid tubuiars within the welibore, the solid 
tubiriars traversing the first subterranean zone; 

means for positiming one or won perforated tubulars each Including one or 
30 more radial passages within the weBbore. the perforated tubulars traversoig the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 

means for fluididy ooupGng the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subteirranean zone to 
the second subterranean zone within the welibore external to the primary solid tubulers 
and perforated tubulars; 

nrteans for positioning one or more perforated tubular liners withtn the interior of 
5 one orinore of the perforated tubidars; and 

nneans for radially expanding arKl plastically deforming the perforated tubular 
lir^rs within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
10 • wellbore, at least a portion of the wellbore Including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

n^ns for positioning one or more perforated tubulars each including one or 
more radial passages ^In the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulers within the wellbore; 

means for fluidicly coupling the solhj tubulars with the casing; 

means for fluidicly coupling the perforated tubulars with the solid tubulars; 

rti^ans for fluidicly Isolating the producing subterranean zone from at least one 
20 other subterranean »ne within the wellbore; 

means for fluidkdy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular linens within the interior of 
one ormore of the perforated tubutare; and 
25 means for radially expanding and plastically deforming the perforated tubular 

linere within the intertor of one or more of the perforated tajbulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or nme solid tubular members, each solid tubular member incliKling one or 

mora external seals; 

two or more perforated tubular rDembers each irududing radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for controilabty fluidicly coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radiat expansion process performed within the wellbors. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore. comprising: 

positioning one or more solid tubutars within the wellbore, the solid tubulars 
traversing the first sutiterrahean zone; 
10 positioning two or more perforated tubulars each Including one or mors radial 

passages within the wellbore. thQ perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wetlbpre; . . 
15 fluididy coupling the perforated tubulars and the ^mary solid tubulars; 

preventing passage of fluids from the first silbterranean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. Amethodof extracting rnatarials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore;. 
25 po^oning two or more perforated tubulars each including one or more radial 

passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zones; 

radiaOy expanding at least one of the solid tubulare and the perforated tubidars 
within the walibora; 

30 fluididy couplirtg the soHd tubulars with the casing; ^ 

fluididy coupling the perforated tubulara with the soEd tubulars; 
fluididy isolating the produdng subterranean zone from at least one ^her 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
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subterranean zone: 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

5 68. A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for posHloning one or more solid tubuiars vntNn the vvellbore, the solid 
tubulars traversing the first subtenBnean zone; 

means for positioning one or more perforated tubuiars each including one or 
10 more radial passages within the weilbore. the perforated tubuiars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and perforated 
tubuiars within the wellboTB; 

means for fluidlcly coupling the perforated tubuiars and the solid tubuiars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubuiars 
and perforated tubuiars; 

means for positioning one or more perforated tubular liners within the interior of 
one ormoTBof the perforated tubuiars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that hias been depleted. 

69. A system for extracting materials flrom a plurality of producing subterranean 
zones in a wenbore, at least a portion cf the wellbore including a casing, comprising; 
25 means for positioning one or more solid tubuiars within the wellbore: 

means for portioning one or more perforated tubuiars each including one. or 
more radial passages within the vraiibore, the perforated tubuiars traversing the 
prcxJudng subterranean zones; 

means for radiaOy expanding at least one of the solid tubuiars and the 
30 perforated tubuiars wittiin the weObore; 

means for fluididy coupling the solid tubuiars with the ca^ng; 

means for fluididy coupling the perforated tubuiars with the solid tubuiars; 

means for fluididy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 
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means for fluididy coupling at least one of the perfoiBted tubutars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producirig zones that has been depleted. 

70. An apparatus for extracting geothennal energy from a subterranean fomiation 
containing a source of geothermal energy, comprising: 

10 a zonal isolation assennbly positioned within ttie subtenanean formation, 

comprising: 

. one or more solid tubular memt>ers, each solid tubular member including one or 
more external seals; 

one or nrvore perforated tubular members each including radial passages 
15 coupled to the solid tubciter members; and 

one or more perforated tubular liners each including one or mors radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

rnembers are formed by a radial expansion process performed within the wellboie. 

71. A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geottiennal energy In a wellbore, comprising: 

25 positioning one or mom solid tubulars within the welibora, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each induding one or more radial 
passages within the wellbore, the perfcNrated tubulars traversing the second 
subterranean zone; 

30 radially e)(panding at least one of the solid tubutars and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the p^sage of fluids from the first subtenanean zme to the seoxid 
subterranean zone within the wellbore external to this primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defomiing the perforated tubular liners witMn 
5 the interior of one or more of the perforated tubulars. 

72. A method of extruting geothermal energy from a subterranean geoihermal 
^Moe in a wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more soBd tubulars within the wellbore; 
10 < positioning one or noore perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the subtenanean 
geothermal zone; 

radially expanding at least one of the solid tubulars and the perforated tubfulars 
within the wellbore; 
15 fiuidlcly coupling the solid tubulars with the casing; 

flutdidy cbupling the perforated tubulars with the solid tubulars; 
fluididy isolating the subtenanean geothermal zone from at least one other 
subtenanean zone within the wellbore; and 

fluUicly coupling at least one of the perforated tubulars with the. subterranean 
20 geothermal zone. 

73. A system for Isolating a first subterranean zone from a second geolhennal 
subtenanean zone In a wellbore, conrqsrising: 

means for positioning one or more solid tubuters within the wellbore* the solid 
25 tubulars traversing the first sutMeiranean zone; 

means for positioning one or more perforated tubuters each including one or 
more radtel passages within the wellbore, tte perforated tubuters traversing the second 
geothennal subterraneari zone; 

means for radially expanding at teast one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

means for ftuididy coupling the perforated tubulars and ths solid tubuters; and 

means for preventing the passage of fluhte from the first subterranean zone to 
the second geottienmal subterranean zone within the wellbore external to the primary 
solid tutNilars and perforated tubulars. . 
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74. A system for extracting geothermal energy from a subtenranean geothennnal 
zone in a wellbore, at least a portion of the wellt)ore including a casing, comprising; 

5 ' means for positioning one pr more solid tubularswttiiln the weH^^ 

means for positioning one or more perforated tubulars ewh including one or 
moTB radial passages within the welll)ore, the perforated tubidars traversing the 
subterranean geothennal zone; 

means for radially expanding at least one of the solid tubutars and the 
10 perforated tubulars within the wellbdre; 

means for fiuididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tutHjiars with the solid tubulars; 
means for fluldldy isolating the subterranean geothermal zone from at least oris 
other subterranean zone within tt)e weilbore; and 
15 means for fluididy coupling at least one of the perforated tubulars with the 

sut3terrar>ean geothermai zone* 

75. An apparatus, oomph^ng: 

a zonal Isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member including one or 

. more extennal seals; 

one or mora perforated tubular members each Including one or more radial 
passages coupled to the solid tubular rmmberB; and 
a shoe coupled to the zonal isolation asserrdbly; 
25 wherein at least one of the solid tubular members and the perfbrated tubular 

members ere formed by a radial expansion process performed within the weilbore; and 
whwein the radial passage of at least one of the perforated tubular members 
are deaied by further radl^ expansion of the perfbrated tubular members within the 
wellb^. 

30 

76. A method of Isolating a first subterranean zone firom a second subterranean 
zor^ in a weilbore, comprising: 

positioning one or more solid tubulars within the weilbore. the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulais within the weDbpre each Including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the welibore; . 

fluidicly ooMpling the perforated tubulars arKl the solid tubulars; 

preventing the passage of fluids from the ffrst subten^nean zone to the second 
subterranean zone within the welibore external to the solid tubulars and perforated 
tubulars; and 

16 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion (rf the perforated tubulars within the welibore. 

77. A method of extracting materials from a producing subt^ranean zone in a 
welibore, at least a portim of the welibore including a casing, comprising; 

1 5 positioning one or more solid tubulars within the welibore; 

positioning one or more perforated tubulars within the welibore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the soBd tubulars and the perforated tubulare 
20 within the welibore; 

fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the pjsrforated tubulars with the sdid tubu^ 
fiukJidy isolating the producing subtenanean zone fifom at least one other 
subterranean zone within the welibore; 
25 fluidldy coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

rrK>nltoring the operating temperatures pressures, and flow rates within one or 
mors of the perfmted tubulars; and 

cleaning materials from the r^lal passages of at least one of ttie perforated 
30 tubulars by further radial expansion of the perforated tubulars within the welibore. 

78. A system for Isolating a fbst subterranean zone from a second subterranean 
zone in a weilb(He, comprising: 
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means for positioning one or nrtore solid tubulars within the wellbore, the solid 
tubutars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within tlie weltbore each 
including one or more radial passages* the peribrated tubulars traversing the second 
5 subterranean zcme; 

rrieans fbr radially expanding at least one of the solid tubulars and perforated - 
tid>ular8 witMn the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubutars; 

means fbr preventing the passage of fluids from the first subterranean zone to , 
10 the second subterranean zone within the wellbore external to ttte solid tubuters and 
perforated tubulars; and 

means fbr deaning materials from the radial passages of at least one of the 
perforated tubulars by further radial mpanslon of the perforated tubulars wfthin the 
wellbors. 

■15 

79. A system for extracting materials from a producing subterranean zone in a 
wenbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at teast one of the solid tubutars and the 
perforated tubulars within the wellbore; 

means for fluidiciy coupling the solid tubulars with the casing; 
25 means fbr fluidiciy coupling the perforated tubulars with the solid tubulars: 

means for fluidiciy isoteting the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means fbr fluididy coupling at least one of the perforated tubulars with the 
prodwng siAteiranean zone; and 
30 meara for deaning n^tertels from the radtel passages of at least one of the > 

perforated tubulars by further radtel expansion of the perforated tubulars within the 
• weflbors. 
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